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learning of mathematics.

' l VL‘; ’ T . .(
pY ‘ . . . . . _ 3 :

e oL « c . *

In the spring of 1977, students enrolled #n Grades 4, &, and 12 in
, the public schools of the provincesof British Columbia took part in an
" Assessment of Student Learnings in Mathematics conducted by the Learning
Assessment. Branch of the Ministry of Education. During the same period, v
approxjimately. 3500 teachers of mathematics at seven' different grade levels
completed a comprehensive questionnaire\ dealing with numerous aspects of
the'methods and materials used in the teaching of mathematics in the pro- .
vince. The Learning Assessment Program is longitudinal in nature  and the
various aspects of the curriculum of the public Schools ‘are scheduled to
be_assessed at regular intervals.

! {

One of the major purposes of this assessment of mathematics in the
nrovince was to collect baseline data against which the perfoy¥mance of
students in future assessments could be compared.

A ’

1.1 Purposes of the Assessment .

The major principde underlying the entire Learning,Assessment Program . \\
is that decisions about education should be based upon an understanding )
of what and how children and young adults are learning., Educational de-,
cisians, are being made every day,’-decisions which affect the allocation .
of resources, in-service education of teachers, teacher traiping programs,
curriculum develobment and the 'adequacy of 'various programs. - The Mathe-
matics Asgessment will. provide/decision-makers at all_levels with factual
and currzgt information concerning the teaching and }earning of mathe-
matics upon which to‘base their decisions.

", The Xssessment Program in general, and the Mathematics Assessment in
particular, are designed to inform the public of some of fhe strengths
and weaknesses of*the public school system in this province. The inform-
ation generated by the Mathematics Assessment will assist school districts
in maintaining identified strengths and overcomi weaknessea. It is’ .
hoped that curriculum developers and curriculum r&vision committees will P 3
be able to make use of tHese results dn the process of improving curri- '
culum ®und develpping suitable resource materials. Furthermore, such in- -
formation could be used in the allocation of resources at both the provin-
cial and district levels. : , ’ - ( :

At the ufiversity level, the information generated by the Assessment -

will be useful in inddicating directions for change and improvement in .
teacher education. Finally, the information produced by the Assessment
should be of great value to educatiosptal researcisrs both as a data bank
apd as a.source of researchable questions concerning the teaching and

1.2 Organization of the Assessment '

\ ! d
» \ ‘I 4

Sevdral groups participated in the organization and implementation

of the Mathematics Assessment, These groups included the Learning Assess-
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‘consultations were held.

+ The' Contragt Team was retained by the Learnipng Assessment-Branch to
conduct the Mathemafics Assessment .. The Contract\Team's responsibilities
included conducting the Goals Assessment and develpping the set of objec—
tives to be assessed, constructing the student tests, trying out the tests,
and subsequently reyising them, constructing the Imstructional Practices
questionnaire and writing, the final reports of the\Assessment,, The Con-
tract Team consisted of two members of the Faculty Education, Univer=-
sity of British Columbia, a primary teacher who was §n léave of.absence
from the New Westminster School District, and a teachep-of secondary mathe-
matics from the North Vancouver School District.

It was the role of the Management Committee to oversee the operations
of the ‘Contract Team and to provide guidance and s§§§e tions regarding’
the various phases of the assessment. Members of the Mgnagement Commit-
tee included two teachers, a. supervisor of instruction,\a teacher educa-
tor, a school trustee, .the chairman of the Contract Tean, and representa-
tives of the Learning Assessment Eranch. ’ - cL

r

LY

_ The B.C. Research Council ‘conducted the majority of \the technical
and administrative aspects of the Assessment under. the supervision of ‘the
Contract Team. Their -responsibilities included overseeing the printing
and distribution of the tests, answer cards, and teacher uestionnaires,
conducting the scoring and data analysis, and serving as statistical con-
sultants and advisors to the Contract Team and the Managem nt Committee.__

Consultatfve meetings were Held with several groupg. epresentatives ’
of the:Cortract Team met twice with the Mathematics Curricujpm Revision
Committee to discuss aspects of the Assessment. . In addition, Review °
Panels were organized by the Learning Assessment Branch to iscuss,the )
objectives to ‘be tested in the Mathematics Assessment. Such panels'were
intended(to be as widely representative as possible of the v rious groups
interested in the.mathematics achievement of studénts. Finally, meetings
were held and correspondence exchanged with representatives 4f other assess—
* ment programs in North America, in order that the B.C. Math' atics Assess-
ment could benefit from their experiences. . » ,

1.3 Components of the Mathematics Assessment

) /

The Mathematics Assessment consists of four major components: the
~ Goals. Assessment, the Assessment of Student Learnings, the Interpretive
Analysis, and the Invdhtory of Instructional Practices. The first three
form the substance of a separate report (See Report Number ‘1 }+ Test Re-
sults) and will not be discussed in great detail here. However, brief
descriptive comments about each of the four components aré given in this
section. )
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1.3.1  The Goals Assessment Y
B * » .
It wés not the objective of the Mathematics Assessment to
attempt to evaluate students' achievement in mathematics in’any- parti-

cular course or program, er to evaluate the entire mathematics curri-’

. culum. Neither was it the objective of this assessment to obtain in--

formation on the achievement of individual students or schools, ot
on the performance of teachers of mathematics. It was the objective
of the assessment to obtain, and to make widely kndwn, informafion
regarding the present state of mathematics learning ‘on’'a province-
wide basis.~ In addition, each séhool district would be provided with
a summary of its own results. ' o .
The initiéi'and basic decision as regards the Goals’ Assess~
ment was to limit the scope of the content areas of mathematics to .
be assessed to thosé which most informed observers would agree were -
among €he essential concepts and skills of mathematics at the three
levels tested: end of primary education (Grade/Year 4), end of elem-
entary education (Grade éy, and end of public gchooling (Grade 12).
Three levels-of cognitive behaviour, called domains in the assess-

v

culum guide for mathematics in British Golumbia. JIn addition to this °
basic dogument,.several other sources were consulted and utilized. ’
Chapter 2 of the Test Results report contains a detailed exposition
of this procedure, as well as of the rather extensive consultation

that took°place throughout the Goals Assessment phase of the project. <£\
‘ ) ) . ) .

.

1.3.2 The Assessment of Student Learnings\ , .
[4 . .

o~

- Tests were constructed to measure. students' mastery of the
objectives identified in the Goals Assessment phase., A separate
test yas prepared for each of the three grade levels jnvolved. For
each test, a total administration time of ninety minutes was allotteds
thirty minutes for inétructions,'distfibution and collection of .the
test booklets and answer cards, and sixty minutes for completion of

thé test. ’ ‘ ' s

L] . b o
Pilot testing of the_assessment instrumepts was conducted
during the late fall of "1976 in several school districts across the
province. Approximately 250 students-at each ofi the three grade
levels inyolved wrote the tests, and their results were used in-de-
ciding -upon the final form of thg tests. - 3

On the basis of the pilot testing certain jtems were deleted,
others were added, and.still others were modified.\ The majority of
modifications to items represented efforts to impr 've the readability
of the stdm of an item or the plahsibility of the distractors. A1l

10 - - (

\

N

ment, each subdivided into a number of objectives made up the basic 4 -
. framework of the Goals Assessment. | .o . . ?
The precgfz of identifying the specific concepts and‘skills' . ﬁ‘
té be assessed. was based primarily upon\ the recently revised curri- |, !
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additions and modifications were then.tried out before being included
in the final wversions of the tests. . ‘

47
o

A second purpose of the pilot tests was to ensure that students
had sufficient time in which to complete the tests since they were
~ not intended to be speed tests. Results.show that the majority of
students at each grade level required significantly less than the
total time allotted, and that virtually everyone was able to complete
the test in less than one hour. . ‘ «
. . )\
= With the exception of a portion Jf the Grade/Year 4 test, all
of fhe test items wetre presented in multiple-choice format with five “
foils.or distractors for each item.. In eyery tase, the foids con- .
sisteéd of four possible answers to the ,item while the f1fth foil was .
"I don't know". The "I don't know" optibn.was ‘'used in an attempt to )
minimize gue881ng and in order to.provide an outlet for students who,
for one reason or another).had not been exposed to the material belng
*tested or had forgotten it, ’
! -
In 4n effort to assess change in students' abilities\to deal,
with certain concepts and é&ills, some items appeared on two or more
~ of.the tests. For example, the same five items dealing with knowledge _'¢
and understandlng of the units of the metric system ‘of measuremeat
¢ JWere used on all three tests. In several of the skill areas, the -
same items.appeared)on.the GPade 4 and 8 t&sts,' or.on the Grade 8
and 12 tests. Ové?gll there were mine items cdhmon to the Grade 4 * - .
“and 8 tests and f rty—three items common to the Grade 8 and 12 testsn ’
of the foregoing, five itéms were common to all three tests. Y .
. : A
. The Internatlonal System of Units (SI) wa tilized for 41l
test items 1nvolv}ng measurement; no,items contained British or Im-
perial units of measurement.. Furthermore, any numeral ‘containing \\\\\\
five or more digits was.written with a space’ between periods rather’
~ thanea comma (43 256 not 43 »25Q) and any- decimal fraction with abso-
lute value less than one was written fMth a zero before the decimal
%foint (0.86‘not .86), except in the case of computation items. . s
The decision to use the metric system of méasurément exclu-
sively did restrict, to some degree, the number and the nature of
problem~solving iQems involving measurement concepts. For example,
it was felt that including items dealing with the pdrchase of con-
sumer goods such as carpeting, or concrete, or the like, in terms-of €

{ metric units of area or volume would.make such items appear overly

unrealistic and unfamiliar 'since, these terms and units are not yet
in widespread use by ‘consumers in our society. On the other hand,

gince the curriculum guide does call for implementation of the metric -
. system of measurement in the schools, any reference to the British
" system was avoided. - ) o . t

One section ‘of each of the three student tests was included‘
to obtain information on certain aspects of student backgrodnd

t : | N
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These consisted éf a number of factorSLuhiehf”ére either known to ﬁZ
or were strongly suspected of being related _to students' performance
in mathematics. Stude#fs at all three levels were asked to report on
their age, sex, number of\ schools attended, 3ength of residence in
Canada, language spoken, and use-of hand-held calculators. Grade/
Year 4 students were also asked how many hours of television they .
“~"watched each day. Grade 8 and 12 students reported how much time by
they spent on homework in mathéﬁatrqs, and whether or not their mathe-
matics courses were semestered. Grade 12 Students were also asked
about the nature and extent of any employment they had ‘the1r future
plane and' their parents' educational level . . :

-

! Asséssment tests ih Reading were also given at the Grade 8

and 12 levels, an¥ these tests containgd s1m1lar,,and in some, cases
identical, backgroundtand information questions. Fér example on -
both the Reading and the Mathematics gsts, students were asked their
date of b1rth sex, apnd number of- schools attended. BecauSe of the
common 1tems it was’ poss1ble to merge the two sets of data and ob-
tain asgew data file containing the information and results obtained
on both of the tests. Mato%es were obtained for 66% of the Grade '8
students and 637% of the Grade 12 students. This nev file was used 5
to obtain, further information on student background, as well as ‘to
correlate some aspects of student per formdnce .in readlng with the

Same student's achievement on some of mathematigs, o%Jectlves. For > !
example, it was then possible, to obtain a meagﬁfe of the correlation
that exists between reading comprehen81on and the ability to solve-
mathematlcs problems S & < " .

v '.,; Lt .

N Whlle it would not be possible to mdentlfy causal relation-
ships between suc} student #haracteristics’ and performance on the
basis of thquath aticse Assessment data, it is possible to\ldentlgy
variables that appear to be‘related on the bas1s of. the data col-
lected. Relationships so 1dent1fied may lead to follow—up StUdlES
specifically designed- to identify ca
the’basis of the correlational resul
program. '

o

f;;scovered in the assessment
LR

g‘,,,ﬁ.

:

. : &
1.3.3 ‘Interpretive Analysis

' As part of the Language B. q. Project which took place during
1976-77, the Learning Assessment Branch assembled a panel of eleven
educators and 5ss1gned them the task of 1nterpret1ng!~be assessment
results, Such an approach to the 1nterpretat10n of assessment results

. 1s not without it§ problem’ the procedure ‘is necessarily subjective
in nature, the el\members &ay not be truly Tepresentative of the
various grouips having ah interest in the results and furthermore,
such an analysis might give a false impression of precision or eyacg-

itude by assigning numer&cal values to dec151ons based on such stib-

jective information. e

e .

. .
-
Y
-

! On the other hand, no assessment program would be comp&ete
without some type of interpretation of the raw data. Since no

512“/ -7 c




standards iﬁg comparison exist at the present time, somef%orm of
Interpretation Panel would appear to be the only choice available.

For that purpose three fifteen-member “Interpretation Panels,
bne for each of the three grade levels involved\jyere constituted by
the Learning Assessment Branch. Each panel cons
of mathematics at the particular grade level, two supervisors of in-
struction, two teacber educators, two school trustees, and two members
of the public at large. .

¢
.

—

e The information gained from the deliberations of the Inter-
pretation Panels was used by the authors of this report in commenting
upon.the results of the assessment. Although the procedure used does
lack some air of precision attributed to strictly numerical compari-
sons, the wealth of experience which the members of the panels brought
to bear upon their examination and interpretation of the results gives
their interpretations considerable credibility.

‘

1.3.4 Teacher Quesdionnaire .

Y

Two questionnaires, one for teachers of elementary school
mathematics and the other for teachers of secondary mathematics,
were developed for use in the Mathematics Assessment. The question-
naires, which were completed anonymously, dealt with various aspects
of the teachers' backgrounds and training as well as with facets of
the methodology of teaching mathematics at’ different levels and with
‘instructional practices used by teachers of.mathematics.

Samples of potential questionnaire respondents were systema-
tically selected on the basis of information provided annually by
teachers to the Ministry of Education .on Form "J". Every attempt
was made to ensure that only teachers of mathematics received the
questionnaire. .gurzﬁ”Tmore, since assessments in Reading and Social
Studies were beifig conducted at the same time as the Mathematics
Assessment, an effort was also ﬂide to ensure that no teacher was
asked to complete questionnaires for more than one of the assess-
ments. Further detail on the structure 'of the. teacher‘sampl@ is con-
tained in the Technical Report.

Four elementary levels, 1§ 3, 5, and 7, and three secondary
levels, 8, 10, and 12, were utilifed for the questionnaire. At each
elementary level, questionnaires were sent to twenty-five percent’
more teachers than were required in order for the results to be inter-
pretable as the opinions of the’entire population df teachers of mathe-
matics at that level. For example, given "the number of teachers of

thematics that there are at the Grade 5 level, 625 questionnaires
:Efe_se t ouf and 561 were retusned, which was more than enough for
the resullts to be interpreted as representing the opinions of the
entire population of . teachers of Grade 5 mathematics. The data on«
numbers of questionnaires sent but and returned are summarized in
Table 1-1.

A

Fad

sted of seven teachers




Table 1-1
Questionnaire Completion Results

Questionnaire

Grade/Level Sent Out Returned - . % Completed

Total Elementary' 2 500 ) 144 85.

1 N

Total Secondary 951 811 ) 85.

625 o 532 - 85.
625 521 83.
625 ’ 561 . 89,
£25 530 84.

8 489 . 420 85.
10 ¢ - 361 292 | 80.
12 - 101 99 . 98,

WOWWOmwmOoHH

1.4 Structure of the Questionnaire

At each level the return rate exceeded eighty percent. This’
very high rate of return on the questionnaire-was gratifying and adds
credibility to the results. Teachers seem to have taken the question-
naire seriously, and they are to be congratulated for their efforts
in completing what ‘was a lengthy and cqmprehensive survey instrument.

»

Although separate questionnaires weré’%reparéd for the elementary and
secondary levels, they shared the same structure and many identical itéms
Each questionnaire consisted of five parts: background and general inform-
ation, learning outcomes, classroom organization,*classroom instruct10n2
and use of textbooks. g ; - \

Part I, Background and General Informatiog, contained a number'of
item§ dealing with teachers' academic and professipnal training, length
and nature of teaching.experience, and membership 'in professional associa-
tions. In addition, teachers were asked to rate various areas of the curri-

) culum as to their importance for- -students' success in school as well as in

adult life. Finally, secondary teachers were asked to rate how much they’
enjoyed and how difficult they found it to teach mathematics at various
secondary levels.

]

~

In Part II, Learning Outcomes, teachers were asked to rate the import-
ance of each of a.number of objectives from the Mathematics Curriculum
Guide 1ist of objectlvéa ‘for their gfade level. In addition, all teachérs
wvere asked to rate the importance of each in & list of objectives which
students could be expected to have mastered upon completion of secondary
school and secondary-:teachérs rated a number of objectives for students
completing elementary school. ‘

In Part III, Clagsroom Organization, teachers reported on class,size,

length of teaching periods for mathematics, and time speﬁt in Ereparation

¢ 1(1
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and grading. They were also asked to indicate the nature\gi their class-
room situation, use of various grouping practices, and the“nature and ex-

tent of use-of different- student activities. ~

Part IV, Classroom Instruction, was designed to collect information
on the resources, aids, and methods teachers use for the teaching of mathe-
matics. This section contained several items dealing with teachers' and
students' use of hand-held ,calculators. - -~

Part V, the last section of the questionnaire, was concerned with the

" use of textbooks for the teaching of mathemat1cs. In addition to stating

which textbooks they were using, teachers were asked to indicate how satis-
. fied they were with various aspects of the prescribed texts and how they
used mathematics texts with their classes.

Overall, the elementary quéstionnaire consisted of fifty-four items
for teachers of Grade 1, 3, 5, or 7 mathematics. The secondary question-
naire was designed for teachers of Grades 8, 10 or 12 and included sixty-
five items. o .

' Many items were included on the questionna£res for several different
ade levels., For example, all of the elementary teachers surveyed (i.e.;
Grades 1, 3, 5, and 7) were asked to rate the importance of several subject
areas, 1nc1uding mathematics, to the students' success in schools~- A £

gote to géble 2-7 which presents ‘¢t data on this question states that
there was- a significant difference at the 0.05 level among the grade-level
groups who responded to this item, and a similar footnote is to be found
following many of the tables throughout this volume. The footnote means
rhat therg was a difference in the way the grade-level groups responded to
the item, and that this difference was large enough that there is less than
five percent chance (0.05) that the difference is due to sampling error.
With, samples the size of the ones in this study, any différence in exeess
of approximately 0.2 would be statistically significant at the 0.05 level.

v -
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Questions concerning the nature. and extent of teache}s' professional
training, their teaching experience, professional activities, and opinians
regardjng the relative importance of various areas of the, curriculum con-
stituted Part Iof the teacher questionnaire. The .teachers' responses to
these questions e discussed in this chapter. ’

S

2.1 Nature and Extent.of Professional Training

2.1.1 Elementary Teachefs
According to the questionnaire results, teachers of mathematlcs
at the four grade levels sampled have an average of just over fEi;

., years of post secondary’ educgglon. There is some variation amofig the

grade levels as can be seen from Table 2-1.
’ , 1

* Table 2-1
. Elementary ‘Teachers: «
> Years of Post-Secondary Education (Percent)

2

v T - -

—

No. of Years .' Grade f\ Grade 3~ Grade . Grade 7

1 0.4
2 7.9
3 : 33.9
4 o s 40.2
5 : i 15.4
6

(4

-or more 2,2

[ 5

] T
In general, the number of years of education inecreases with
grad® level taught. Over sixty percent of: the Grade 7 teachers of
mathematics have five or more years of post-secorndary education while
only about seventeen percent at the Grade 1 level have a similar amount.

Slightly less than thirteen percent of the elementary teachers *
have ,mathematics as ?ne of their major subject areas in their undef-
graduate training. 'This finding ranged from a low of eleven percent
for Grade 1 teachers td about eighteen percent for Grade 7 teachers.
In-response to a related item, approx1mately one quarter of the tea-
chiets indicated that they had not “taken any mathematics since com~
pleting secondary school. Here also, the results varied w;th_grade
level -~ from a high of 27.7% of Grade 1 teachers who.had no post-
secondary mathematics background- t6 a low of 19.6% at the Grade 7 level.

More than one teacher of elementgyy mathematics in every ten,
13.7%, has never had a course in the teaching of mathematics, and an-
other 357 has not had such a course in the past ten years. “Signifi-
cantly more teachers at the Grade 7 level have never had a mathematics

q'met:hods course (17.4% wvs 10.1%). . :
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Recommendation 2-1: The Ministry of Education and individual
school boards should require that all perSons teaching mathematics
at the elementary school level should have ds a required part of
their’ training the equivalent of at least one course in the teaching
of mathematies and one course in mathematiés for teachers.

"

2.1.2 Secondary Teachers o W

4
>

On the average, teachers of secondary mathematics at the .
three levels surveyed have had slightly more than five years of post-
secondary education. The data relative”to this question are pre-
sented in Table 2-2, . . .

L Table 2-2
Secondary Teachers: .
Years of BosELSecgndary Education (Rercent)

';‘ o
o X

No. of Years Grade 8 Grade 10 Grade 12

<% e
o I3 el < Jxgas
S,
¥ AR g

- As with the eleyentaryﬂt ché;sit '
number of years of post-sécondazg;ﬁdg§a¢df‘ug i ; %Wlth grade

level taught.' Grade 12 teaggenSf Efmdf e’atic$pt2%3~n hive mdare
years %f education than edther“%he GradeuB or,fQ tgachers do, al-
though the between-group” dlfferences éreknot'/s'great as they vere

ameng'The elementary teachers. _/ - o

Surpri&inglﬁh im C' rrty-five percent of these secondary
teachers indlcated Eﬁat/m tics was not one of their major sub-
ject areas in their unﬁerg%a ate trainlng This finding ranged from
a high of almost fifty. cent at the Grade 8 level to a low of
seven percent at Grade 12.' In other -words, a fairly large proportion
of those teaching mathematics at thé secondary school level did not
specialize in mathematics at university and most such teachers are

orking with students at the junior levels where the foundations
for secondary mathematics are laid.

The situation with regard to training in methods. of teaching
mathematics- is, perhaps, cause for even more concern as ,he data in

" ‘Table 2-3 show

Twenty percent of the teachers of secondary mathematics who

18

¢

éﬁﬁ% Eor Ehe‘\h




&
»

‘ . B
. ~
responded to the questionnaire indicated that they had never taken a
course in the teaching of mathematics. Another 377 took such a course.
_more than ten years ago.

e -~
\
' Table 2-3
. . Secondary Teachers: :
Percent Who Have Taken a Mathematics Methods Course - L
2 Grade 8 Grade 10 Grade 12 )
e '
Yes 72.0 83.8 95.4 “
- ¢ 7

Ve ¥

Recommendation 2-2: The Ministry of Education and individual school
boards should require that all persons teaching mgthematics at the
secondary school level have mathematies as one_of their major areas

. of study. in their undérgraduate training and a}’gurse in methods of

teaching mathematics. This recommendation 1S ortant at all levels,.
_but particularly at the junior secondary ones. \
2.2 Teaching Experiences - ’
# -
_The résults reported on teaching experience'are based on grouped
data and are therefore approximations of the true figures. All reported
means are conservative estimates: iI.e., the true means are almost certainly
somewhat gregter than those reported. :

é

?he ad&gage number of -years of teaching experience among the elemen-
tary teacher respondents wgs 8.5 years; for-their colleagues at the second-
ary level the average was 9.2  years. Grade 12 teachers of. mathemaC1cs had
the h¥ghest average numbes’ of” years of teaching experience, 11l.1, and.

Grade 5 teachers the lowest at 8 3 years. Just overcene fourth of the
elementary t€achers and one chlnd of the secondary teach&rs had more than
thirteen years of experience. Less than six percent.of either group were

"in their first year of Ceaching' '

1‘ -
¢ i
2.3 Professional Accivi(ies ‘

‘ . . <&
I
2.3.1 Membekship in Professional Associations, ¢
Teachers were asked to indicate to which of a number of pro-
" fessional associations they belonged These 5e§u1ts are shown in
Table 2-4. N ! . .
{ \ .
. "With the notable éxcepcion of membership in the Primary, Tea-
<% chers Association, membership.,in professional societies is very low.
" It is particularly worrisome {0 note that at both,the primary and
intermediate levels\membcrshlp in associations specializing in the
ceaching of machemac1cs is virtually Yon-existent. At the secondary
i S

14 ! } &
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* 7 level,!where teachers specialize in one or two teaching areas, the
memberéhip rates/ are still not very high. N
) e : , ~, )
‘ L Table 2-4 & ~ _
. < Do Membership in Professional Associations (Pereent)
[} . i
v ' Association* . _ Primary , Intermediate Secondary
"y BCAMI - 2.9 2.8 21,7~
Y . NCTM 0.3 1.2 - 10.3
° . PSA N 0.7 1.6 . 21.8
PITA 3.5 . 25.6 ’ n/a
Primary ' 56.0 i 1.7, n¥a
s - {~

% BCAMT is the B.C. Association of Mathematics Teachers, NCTM is the
National Council of Teachers of Mathematics, PSA is the locgl special-
ists association for mathematics, PITA is the Provincial Intermediate
’ Teachers Association, and Primary is the B.C. Primary Teachers¢
¢ . Association. ' ‘ " E
Directors of the various associations, particularly the spe3'
cialist ones, might do well to consider the services their associa-
. tions are offering teachers at various }évelsu' In particular, it . .
o may be that elementary teachers either rightly or wrongly see’little
advantage in belonging to a specialist,association. . o
At the same time, i would be unrealistyic to expect each
-teacher to belong tt s;ygfﬁl subject-related associatioms. In the
case of an elementary gchool, rather than expecting several teachers
N . to join af association such as NCTM, the school could apply for group
membership and the benefits of such membership could then be shared
by the staff. -

- Récommendation 2-3:. Rather than expecting each elementary teacher
to join several subject-matter specialist associations, schools '
should apply for group membership in such associations thereby
making many of the benefits of membegrship available to all teachers
on the staff. ~ ‘

"

"~\ ‘Another way in which teachers can become informed -about cur-
: .' “rent developments in the teaching of mathematics is through attend-
ancé-at conferences, workshops, or in-service days. Two items on
the questionnaire a teachers to indicate whether or jot they

had participated in such activities in the last three yeqrs. The
results are shown in Table 2-5.

- - .




3

. professional associations of the three secondary level groups who were -

‘\ ’ Al
< . . 17,
a ~—. ° f"
Table 2-5. : '
Participation in Becent Conferences and In—Serv1ce Actlvitles (Percent)
- \ - . .
~ ' p
\ ‘ : 7 ¢
. ' Grade Leyel -+ .- ¢ »
1 3 5 C 7 . 8 10 12.
Attended a conference ) ’ -
Math.session . 67.1 -60.1 49.6% S4.6- 52.2 65.6 83.1 !
Attended a non-conference . ., .
Math workshop ~ 70.8 65.7 -58.5 €1.9 55.6 ‘64.6 74.2
. - S

¢

At the primary and senior secondary levels, attendance at mathe—
N maties conference sessions and fh-serv1c ddve is 31gnif1cant;X more
" common than at the Grade 5, 7 and 8 1eve§s. The Grade 8 level, it
will be remembexed, is the one with the highest concentration of
secohdary teachers of mathematics with no univer51ty—1eve1 background
+in mathematics or the' teaching of mathematics. It is also ¥ue that’
Grade 8 mathematics teachers have the lowest rate of membership in

~

¢ surveyed.

f . ~

2.4 Opinions Regarding the Teaching of Mathematics
=4 = :

~2.4.1 ‘Elementary Teachers \ ;

-y T

Teachers of Grades 1, 3; 5, and 7 were asked to respond to’ .
three statements cyncerning their feelings about the tedching of
elementary school mathematics. For each statement, they were asked

- to select a pointfon a five-point scale ranging from "stréngly Agree"
which had a valde of 5, to "Strongly Disagree" which had a value of
1. The'data obtained are summarized in Table 2-6%

v . _ . .
Table 2-6 K 1
! Elementary Teachérs:, .
=5 Opinions About Teaching Mathematics ‘ . R
—T . " \ - ‘ ‘.._
AN
’ Mean Value
, "
Mathematics is my ... . Grade 1 Grade 3 Grade 5 Grade 7 Overi}l
1 = . -
. (a) favourite subject to learn 2.8 2.8 | 2.8 3.1 2.9
(b) favourite subject to teach - 3.6 3.9 TV 4.3 ‘4.0
(c) easiest subject to teach 3.4 3.6 3.9 5.9 3.7
' . Y. ° —_— ! >
‘ o :
: e 2] y

&
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Clearly, a great many elementary ‘teachers cons1§2red mathematics
one of Athe easiest subjects to teach as well as onﬁ of their favourite
subjects to Qeach.a However, they dfd not enjoy. learning mathematics
as much asethey enJoyed teaching it. The fact that many of those who
Tesponded positively to statements (b) and (c) were among those with-
out any post-secondary training. in mathemaths or ‘the teaching of
-mathematics raises the question eof what thése ¢t teachers considered
to be the important aspects of teaching and 1§;rn1ng ma%hematlcs at
this level. Some light is shed on this questlon in® Section 6.1 of
Chapter 6 which summarizes teachérs' ratings of the relative impdrtance
of various curr?tular objectived® in mathematics.
-
? Teachers w@xe then asked to rate elght areas of the curriculum,
once again’ on a five point 'scale, as to their impprtance (5 = very
. important, 1 = not important) for their-studentg: first, to the
students! success in school and’ second, to the students' adult life.
The data from these two ltemS‘axe summarlzed in Table 2-7..,
) ’ Table/b-lﬁ_ o }
ElementarysTeacliers: 4 .
Relative Importasice of Cu?Pricular Areas

£

AN - T

".Area Ig;ortance in School o;ﬁmortance in Adult Life

Art ' 2.9%

Language Arts . . 4,9% ) ) .
Mathematics 4, 7% : 4 4%
Music 2.9% o 3.1%
Physical Education 3.6 ’ . 3.9,
Reading : 4.9% ) 4.9%
Science . ) 3.6% < ., % 3.4x
Social *Studies 3.7% . . o 3.6%,

-

* indicates a significant difference at: the 0:05 level ameng respondent groups

As might be expected Reading, Language Arts, and Mathematics
are rated as most important respectively in hoth school and adult life.
However, there is some difference of opinion on the'question of just il
how important these areas are among teachers at various grade levels.
The importance of Physical Education is the onlf‘bne’where there was
no “significant difference in the ratlngs giveh by teach;:%f%t the
¢

four grade levels. . . .
. v
«&h"

2.4.2 Secondary Teachers

) /

Secondary teachers were asked to choose a mumber from one to
five to indicate how difficult it wa¢ to teach mathematics at various
levels (1= difficult, 5 = easy) and also to choose a number to “indi-
cate their degree of en;oyment in teaching mathematics at a given

- 22
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level (1 = do not enjoy, 5 =, enjoy). The data gathpred from'these

two items are presented in Table 2-8.

<

— Table 2-8 \7
Secondary Teachers: '
0p1n10ns Te Teaching at Varlouséteve s

4

~— , 7—
Grade Degree of Diffdculty Degr%e of Enjoyment
7 — R T .

8 ) 3.8 . 3.9%

9 4.0 ’ VN L
10 ; : 4.1 . 4, 4%

11 . 4.3 4.6 '
12 4,2 ) 4 ,8% '

* indicates a significant, difference at the 0.05 level among
respondent groups. ' - .

1 : V) -

There is a high degree of. agreemenf/among secondary teachers
of mathematics thgt mathematics is easier to teach at the senior
levels than it is at_the lower levels. It is also the case thatthér
enjoyment of mathematics teaching 1ncregses grade by grade.

A
The 51gnff1cant differences noted in Table 2-8 require some
explanation. The Grade 8 respondents rated tHWeir enjoyment of
teaching mathematics at the Grad€.12 leVel relatively low, thereby
giving rise to the significant difference at the ‘b 12 level.
The other three significant differences were due primarily to teachers

N

at the highgr levels assigning lower ratings to their enjoyment of
teaching at ‘the Grade 8, 9, and 10 levels.

It seems somewhat contradictory that teachers of secondary
mathematics rate the junior seconcary courses as the most difficult
to teach and yet it is at this level that there are so many teachers
with less than adequate professional or academic training in mathe-
matics. Further attention to these matters would appear to be war-

ranted, ~ . . ;~

—
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Table i—9 )
+Secondary- Teachers: T
“Relative Importance of Curricular Areas
]

~ X o
Area ; k 5 a%mporgapce in School " Importance in Adult Life

4/

Business Educaticn - *

English ) .
Fine Arts
‘Mathematics

*

.
-

WWwwHwh oW
*

-

Mufic .

Physical Educatﬁzn.
Reading

Science

Social Studies
Vocational Education

5&-1* * % %

-

NOWOWOLTWNOO DO

*

4‘
N =
v

-

oL 1o 0N OOy

WWwWwdDdwhhh>rpD~Ww
*

b4 .
. e

~

~—

vi .
* indicates a significant difference at the 0.05 level among respordent groups.

- .
It is not surprising to find that teachers of secondaiy mathe=
matics rate their subject as one of the most important both for a
student's success in school as well as in adult life. The significant
differences that were reported for both ratings of. the importance of
mathematics were due to the lower ratings assigned by the Grade 12
teachers. Grade 8 and 10 teachers rated mathematics higher in im- x
portance than did fheir Grade 12 colleagues. E ° '

v -

2.5 Summary and interpré%ation ’ . P »

The information presented in this chapter can be collected and used”
to sketch the broad outlines of "typical" teachers of ma%hgmatics at the
elementary and secondary levels. Such an outline must be intetpreted with
caution and the results should not be applied to an individual teacher.

, o 0 -, ’

The "typical" teacher of elementary mathematics has four years of post-
secondary eduecation and nine years of teaching expérience. One elementary
teacher in seven had mathematics as E\major Tea study in university,
one in four has had no mathematics bggond the secondary school level, and
one in sevien has had no training in methodology of teaching mathematics.
There is @ good probability that this "typical" teacher has recently at-
‘tended a conference session or an in-service day dealing with mathematics,
but a low probability that he or she belongs to a professional association
of mathematics teachers. This teacher considers mathematics to be one
of the easiest and most enjogable subjects to teach, but not to learn as
a student.’ ’

The "typical" teacher of secondary mathematics has five years of
post-secondary education and nine years of teaching experience. There
is abgut q\;hirty—five percent chance that this teacher did not major in

24 ) v
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. mathematics, At the Grage 8 level, thete is a fifteen percent; chance that

~ the teacher has had no poSt-secondary level mathematics training and a
twenty-five percent chance that he or she has never taken a mathematics
methods course. There is a fair chance that the teacher belongs to the -
B.C. Association of Mathematics Teachers and a+<good possibility that he o
she ﬂas attended a recent conference or in-sérvice day on mathematics.

. This teacher considers that mathematics is easjest and most enjoyable to
teach at the senior levels, and that it is one of the most important areas
of the Qurriculum. , .

t
4

~

On the one hand, the general p1cture that emerges at both the elemen-
tary and secondary 1eve1s is 'that most mathematics classes are being taught
by experienced teachers with fairly extensive backgrounds in professional
training. On the other hand, too many teachers of mathematics have had
little or no training either in mathematics or the teaching of mathe-"
matics. Moreover, relatively few teachers of mathematics are members of
professional assocjiations specializing in the teaching of mathematics.

The situation appears to be partlcularly acute at the Grade 8 level.
In the first year of secondary school, where many 'of the’ foundations for
future work are laid, students need the guidance and directiorf of the very
.best-prepared teachers of mathematics that "can be provxded While it may
be understandable that. a highly qualified teacher of mathematics prefers
to teach at the senior levels, this must be balanced against the needs of
the students. Schools should ensure that at all levels, but particularly
in the secondary grades, mathematics is taught ogly by persons adequately
.qualified to do so:

-

Recommendation 2-4: Secondary schools should ensuve that all mathe-
matics classes are taught by only those teachers who are qualified
to do so. The situation described in this report concerning the
level of qualification of teachers of mathematics aty the Grade 8

- level would appear to be the one in most urgent need of action.

2.6 Summary of Ré&commendations

Recommendatzon 9-1: The Ministry of Education and individual school boards
should require that all persons teaching mathematics at the eZementary
school level should have as a requiretéggrt of thefr training the equi-
valent of at leagt one course in the hing of mathematzcs and one

course in mathematics for teachers.

N

N .

Recommendation 2-2: The Ministry of Education and individual school boards
should, require that all persons teaching mathematics at the, secondarJ
school level have mathematics as ome of their major areas of stidy, znbtheir
undergraduate training and a course in methods of teaching mathematics.
This recommendation is important at all levels, but particularly at the
Jjunior seeondary ones.)

Recommendation 2-3: ~Rather than expectiny each eZementary teacher to
join several subject-matter spectalist associationms, sqh@ols should apply

-
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for group member’sh‘up in such-associations théreby riaking many of the bene-
fits of; mfmbershtp ,avatl}k tt?aZZ teachers on the staff.

Recogmendation 2-4: Secondary 8chools should ensure that #ll mathematws
classes are taught by only thpse teachers who are qualified to do so. ™ The
situation described in this report coneerning the level of qualification

of teachers of mathematws at the Grade 8 level would appear to be the oné,

in most urgent need of detion. . a
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leachers were asked to previde information abour class size, tK»
amour:i of time spent preparing and teaching methematies classes, and ceriain
characteristics of their classroom organizational patterns. Part II1 of
the questicnnaire consisted of ltems 16 through 22 or the elementary
-questionnaire and of Items 18 through 26 on the secpndary. v

? 3.1 \Class Size

.

. ‘ L

g The topicé of class size and pupil-teacher ratio are of current inte-
rest both to educators and to the members of the general publig. Teachers
know that with large classes it is virtually impossible to give pupils the
individual attention they need. TFarents and tax payers know that a re-

) duction in the pupil-teacher ratio can translate into an incrgase in
school district budgets. \ .

in Chapter 6 of this volume, teachers' rating of the importance of -~
reduced class size to the success of mathematics instruction is' discussed.
In the present section, data concerning the actual size of mathematics
classes are presented and discussed. —

The average size of mathematics classes ag the elementary level is
25.0. AU the secondary ievel, the average is 29.4. The average class .
‘size for each grade is presented in Figure 3-1. .

/

30+ a Pt
~ L ‘\
~ 4 e ~.

CLASS S1ZE

CRADE

[y

Figure 3-1: Average €lass Size .for Mathematics
Class size Increases steadily from a low of about twenty-three pupils
in Grade 1 tg a high of nearly thiyty-one in Grade 8. .The average size
then decreases through Grade 10 anl 12 to a low of twenty-six. Overall,
the average class size at both levels is approximately 26. ?
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3.2 “Pime: Allotments 3
\ ~

L

.3.2.1 Elementarv Teachers
I3 j ’ .
JAccording to the data,

teachers teach mathematics five days per weel.

over ninety percent cf the elementary

Almost all the rest do

so four days per week!

The average length of—time spent teaching mathe-

matics at this level is slightly more thar fifty-ong minutes per day.

60 o ~,
- ’ l‘
A , W,
A 30 4 . -
‘/
- ¢
=
3
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P Crapel . /
Figure 3-2: Time Spent Teaching Mathematics per Day
L4 / .
- ) The graph in Figure 3-2 should be interpreted with caution. >,
The amount of time spent teaching mathematics each day is not the
‘. same as the length of a mathematics period because some of these tea-

chers teagh more than one mathematics class. As far as can be told
from the data, fewer than ten percent oi the respondents do teach

more than one mathematics class so the true figures orn length of mathe-
matics periods cannot be much difierent from' those reported here.

As the graph shows, the amount of time spent in teaching mathe-

.. matics each day increases dramatically. from Grade 1 Grade 7. The

means at the two upper grade levels may be somewhat inflated because
- there are likely wmore teachers at this level teaching more than one
mathematics class than at the primary level. Sugh teachers would only
account for a portion of the difference, however. These figures give
a fairly gooo indication that children im the.lower grades. spend
s;gnlflcantlv less school time on mathematics than do children in
. the upper elementary years.

ERIC . ‘ : '
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In response to Item 19, teachers of elementary mathematics re-
ported that they spend an average of almost thirty—eighi minutes per
day in preparing mathematics lessons and in grading. Teachers at the
primary levels spend significantly more time at such activities than
do intermediate teachers. - The data relevant to this question are dis-

played in' Figure 3-3. . .

50
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Figure 3-3: Time Spent Daily on Preparation and Marking

K
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3.2.2 Secondary Teachers ¢ i . -

1 N
Se;ondary teachers were asked, to indicgte h%w muchtime they
spent each day teaching mathematics aqd how much time they spent each
day teaching courses other-than"mathematics. Their responses are sum-
marized in Table 3-1%. )
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) Table 3-1 : .

,Secondary Teachers® Dzily Teaching Time (minutes)

Grade/Year ' Mathematics Courses « Non—Mathem%tiEs Courses
¥ ' ) 162.9 ) 96.2
10 186.3 ’ 52.3 =
. 12 ' 196.2 Pao? ~37.6

.

Mhe data show again that teacheérs of mathematics at the senior
. level are more highly spec1a112ed than their junior secondary col-
leagues. Grade 8 teachers spend only 62.9% of their teaching time in
teaching mathematics. The corresponding flgures at the 10 and 12 ’
levels are 78.1% and 83.9% respective

As in the case of the-elemengary teachers, almost all of the ..
serondary teachers reported that they teach mathematics five dayg per
week. There were no significant differences among the three grade

. level groups of teachers in this r'egard.
i .
;b . Secondary teachers were asked separate questions regarding ; .
, the amount of time spent on lesson preparation and grading assign-
. ments. The teachers 1nd1caned that on the average they spend 53 minutes
. - each day on lesson greparatzon and an addltlonal 38 minutes grading

assignments. Responses from all three groups were very similar; there
were ndb significant diff erences among them. N

3.3 Organizatign for Instruction - . N .

’

. . Y

Teachers.were asked to select from a list of four or fide alternatitgs
all of those which-described their teaching situation. Since they could
- pick more than one of the alternatives, some of the columns in Table 3-2
* have sums in excess of one hundred percent. \ -

~

N

The data show that the vast majdrity of teachers at 411 levels teach
¥ in self~contained classrooms. This is particularly true at each of the
three secondary levels, where more than ninety-five percent of the teachers
selected this alternative. The only significant departure dccurs at.the
Grade 7 level wheré one teacher in five indicates that mathematics is some-
. what departmentalized: 1i.e., one teacher may teach several mathematics

#~classes. .

'

Both team teaching and open area organization are relatively recent
educational .innovations. The teachers' responses indicate that neithet
one has made significant inroads at any level, and that both are virtually
non-existent at the secondary level. . .
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Table 3-2 :
- Categorization of Teaching Situation, (percent) 2
- .
i
~— j .
’ Grade/Year
: 1 3 ) 7 8 10 1z

¥
Self-contained room 86.¢ 83.8 83.2) 77.8 9¢.1 97.5% 98.2 _ .
Teaw Teaching 7.3 5.4 3.8 p 3.3 0.8 1.8 0.0
Open Area o~ 7.7 8.4 5.5 3.7 -0.3 0.7 0.0
Sharegd Work)oad* 2.6 5.0 , 8.6 20.9 N/& N/A N/A
othner ) 3.4 7.0 6.7 6.9 4.7 1.5 0.0
‘ |

* elementary teachers onlv (one teacher takes all ‘the mathematics, another takes all

the lipguage arts, etc.) Yy

Sl

’

Teachers were also asked to delect from among a numbér of alj?énatlves,
the one or ones which best described how their students were orgartized for
mathematics instruction. Since they were permitted to select more than one ~
of the alternatives, the sum of each column in Table 3-3 exceeds one hund-
red percent.

: . . Table 3-3 .
Organlzatdon for Instruction (percent)
’ ‘ Grade .

. 1 3 5 7 & 10 12
Ability Groups 57.0  56.7 51.3 53.9 / 32,9 32.3 18.0
~— Individualized Instruction 27.6 30.7\: 22.5 20.1 12.5, 17.4 18.0,

) Partially Individualized “ < i ) ) T

Instruction s 51.1% 53. 50.2  54.5  41.2  40.3  30.3

Total Class lnstructlon 53.8 $2.9 43.7 47.6 66.8 69.4 87.6
Other 5.5 4.2 5.0 3.7 2.3 3.6 <4.5

~ .

\

The data in Table 3-3 are somewhat difficult to interpret because of
the number of different meanings attached to some of the alternatives de-
scribed and because of the lack of a decision rule for teachers to use on
each alternative’ to aid in deciding whether or not their particular teach-
ing approach fit a given alternative. nFor example, no precise definition
of the term "individualized instruction" was provided. As a result, tea-
chers who had their student< Wwork through a textbook on their own and
teachers who had a hlghlv orgdnized system of tests and learning packages
individualized

.

administered ' in a quperVLSEd‘enV1ronmenn would both select "
( -

, | 32
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instruction"” as a descriptor of Ehgii teaching situati&n.g}
- v N . ' ’

’ These weaknesses notw1thstand1ng, the data in Table 3-3 indicate that
many teacHers’ are doing something other than total class instruction with
their- mathematlcs classes. The numbers who state' that they make use of
ability grouping or somé form of individualized instruction are large in-
deed, and +4ndicative of the teachers' awareness of individual differences
among their students and their willingness to address this problem. Only
at the Grade 12 level where a good deal of self-selection has already taken
place does total class instruction become the overwhelming choice of the
teachers. ¢

¢
-

Closely related to the basie classroom organization, are the actfvities
in which students and teacher engage during the mathematics lesson. Teachers
were asked to rate a number of such activities on a five point scale accord-
ing to the number of times each activity was used in their classes (1 =
neydx, 5 = very frequently). The results obtained are summarized separately
for elementary and secondary teacherg in Tables 3-4 and 3-5. In examin
these tables it. should be remembered that with groups of the sizes used
here, any difference in excess of approximately 0.2 is statistically signi-
ficant ag the 0.05 level. That is, there is only a five percent chance that
the differences reported are not real and do not apply to the entire popu-
lation cf teachers at these levels. . '

)
s Table 3-4
Elementary Tijﬁpers: Teaching Activities :

Grade/Year Overalih
3 5 7 Average

!

=

—
~

Oral Work* 4.4 4.2 3.9 3.8 t.1 .
- Individual Work#* - 4.3 4.3 §.2.-64.2 4.3 \
- *  Small Group Work* 3.7 3.5 3.3 3.2 3.4
! Text Exercises* 3.5 3.9 4.3 4.3 L0 o
Math Projects* 3.0 2.9 2.6 2.6 2.8
Teacher Explains* 4.0 4.1 4.2 4.2 ~ 4.1
Activity Gentres* 3.2 2.9 2.2 2.1 2.6 JP
Drill on Basic Facts* T4.3. 4.5 4.1 3.6 4.1 >
* indigates a.significant difference at the 0.05 level among v
réspondent groups’. . .
|
, / I
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Table 3-5 ‘ : )
Secondary Teachers: Teaching Activities

B

7 T

Grade/Year Overall
. 8 10 12 ‘Average
) Oral Work 3.6 3.5 3.7 3.6 ,

Individual Work ™  4.2° 4.2 4.0 4.2
- Small Group Work 2.7 2.8 2.6 2.7
K Text Exerciges* 4.1 4.3 4.5 4,2
. M%;h Projects* 2.2 2.3 2.0 0 2.2
Teacher Explains 4.2 4.2 4.4 T 4,2
. Activity Centres 1.5 1.5 1.4 1.4
¢ Drill on Computatibn 3.5 3.0 2.1 3.1

* indicates .a significant difference at the 0.05 level among
respondent groups
A number of interesting trends~dre evident in these results. Generally

speaking, the frequency of tuse of text exercises and teacher explanation
increases with grade level. For the.remaining six activiries, the general
trend 'is ‘the opposite: as grade level increases, selection of the alter-
native decreases. In cases such as the use of activity centres and inci-
dencé of small group work” there is a dramatic drop between the Grade 7
and 8 levels in their selection ojﬁthese a}ternqtlves

<
“
* . R

3.4 Summary : .. . .
The average size of a mathematics class at the elementary level is
25.0; at the secondary level it is 2974. The largest average class size .

occurs at the Grade 8 legél, where it is 30.6. - . S

.

4

: Elementary teachers spend an average of fifty-one minutes per day
feaching mathematics, 4nd an additional thirty-eight minutes in lesson
preparation and grading of mathematics assignmentg, Secondary teachers
of mathematics, who are more highly specialized and hence have fewer class
preparations than elementary teachers, spend an average of 176 minutes'per
day teaching mathematics, fifty-three minutes in class preparation, and
thirty—gight minutes grading. . K\D ’

The self-contained classroom is by far the mgst comm teachiné\sﬁtua-
tion at all grade levels. About twenty parcent of Grade 7 teachers indi-
cated that there was:a degree of departmentalization in their classes:
i.e., different teachers for different subjects. Open area classes and
Jsgeam teaching have made some 1nroads at the primary level, but not, at the
hlgher grade leyels.

A large proportlon of teachers at all levels indicated that somefform
of ability grouping, partially individualized instruction, and total class

C .34
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The use of total class dp- .

instrugtion were used in mathematics classes.
struction tended to increase with grade level whlle the other two decreased.

The most prevalent classroom activities in elem ntary mathematlcs
classes are individual work, teacher explanation, orgl wogk, drill on basic
facts, and work on textbook exercises. At the secondary level they are .
individual work, textbook exercises, and teacher explanation. The use of ¢
activity centres and creative projects for the teach1n%_of mathematics is
veri’llmlted at both the elementary and secondary levels. '

The overall p1cture presented by these results 1s that a cons1deréble
amount of time is spent in preparing for and teaching mathematics classes,
and that the teaching of mathematics is highly traditional in character.
Putting together the results of several items shows that the most frequently ’
used teaching techniques are total class instruction and teacher explanation.
Among the most commonly used student activities are 1nd1v;dual work and
textbook exercises. 1In other words, and particularly at the higher levels, I
classroom organization for the teachlng of me/hematics is much the same as
“it has always been.

8 )
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CHAPTER 4

USE”OF TEXTBOOKS
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There is probably no subJect in) the school curriculum which is more
textbook-based thin mathematics. For many years, the table of contents of
the approved textbook constituted the cursiculum for the course. In more
recent times, teachers seem to have moved away from dependence upon a
single textbeok as the determinant:of the mathematics, curriculum and this
movement ;gf/peen encougaged by the Minjstry of Educatlon which has allowed

- schools a teachérs to order multiple textbboks for mathematics instruction.

Part V of the teacher questionnaire consisted of a number of items
which were designed to collect information on the ways in which teachers
make use Qf mathematics textbooks, thesnature of the textbooks they use,
and their degree of satisfaction with the various prescribed texts for
mathematics. v

4,1 Extent of Use of Textbooks

As the data displayed in Table 4-1 make clear, the use of textbooks
by teachers for the teaching of mathematics is virtually universal. The
lowest ratesof usage occur at the Grade 1 and 8 levels, but even these
are greater than ninet§ percent. At the Grade 1 level it may be that
those teachers who do not use a text have developed their own collections
of .worksheets which they-use instead of one of the approved texts. The
lower rate at the Grade 8 level is more difficult to explain and may be a
cause for some concern in view of the fact that, as was discussed earlier,
the academic and professional JPpreparation of teachers of mathematics at

/{ this level is lower_ than at either of the other two secondary levels.

Table 4-1 |
-Extent of Use of Textbooks

i~
v

Y

Grade Level - Percent Using One or Mqre
: Mathematics Texts

90.5
96.8
.98.8
'99.4
“§1.4

' ,v“., 95.9
- 98.9

H 1

. )
. For the past several years the Ministry of Education has ‘been encour-
. qugg teaghers of mathematics, particularly at the elementary levels, to*
"-utllize nlore than one textbook. It 1s hoped that in so doing, teachers
will be better able to allow for difference$ in approach, depth, and rate
///éf learning. The Curriculum Guide for Mathpmatics stresses the point that

-l S
3
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no single text may be considered as thé sole instrument for achieving
the objectives of the mathematics curriculum., e

- L

In order to gadge the degree.of acceptance of this philosophy &y -
teachers, respondents 'who had indicated that they used textbooks were .
asked whether or not they-used a multi-text -approach in their-tegcang
4 ; of mathematics. The results obtained are ‘presented in Table 4-2. ™ >

Table 4-2 _-

qijﬂﬂéégh Number of Textbooks Used (percent) : . ' |
Y * . ’.“7 -7 ~ " ’ 4

oL ‘
» |

‘ Grade Level ‘

’ : 17 3 s 7 8 10 12
" One basic-text 41, 20.8 22.9 22.3 41.0 33.9 43.8
Multiple texts, use of omne ° &
" predominant \ 51.1  55.3 56,9 545 47.9 53.2 47.0
Multiple texts| equal use ‘ ) ‘ . -
* of each Ty 7.1 23.9 20.2 23,2 11.1 12.9 7.2

1
|
k
1
.2 ' : “ ' —_ - j
‘ . Pinai }

]

. 5(; ‘5’3 T . . B .
. Very few teachers at either the Grade 1 or Grade 12 level use an -

. equal - sharing of multiple texts for the teaching of mathematics. On the .

t contrary, it is in these two grades where teachers say they use one basic
textbook more than at any «of ,the other levels. The figures in.Table 4-2
indicate that the multi-text approach, ie., equa} use of more than one

) text, does not appear to have- gained wide§pread acceptance at any level,
and certainly not at the secondary level.
- S -

a
W

At least seventy-five percent of the teachers say that they use either
one textbook exclusively or multiple texts with one being used predomin- v
artly. As a matter”of fact, the use of several texts with one predomina- )
ting is the mast popular alternative at each grade level. *

On a related item, teachers were asked to indicate *whether there . '
should be one prescribed textbook series. for mathematics, several prescribed
. series, or none at all. Their responses are summarized in Table 4-3.

. ‘Table 43 . . ’ \
4 . g Teachers' Opinions Regarding the Optimum Number ) LA
) ’ . of Prescribed Textbook Series for Mathematics
R—— ’// ’ Optimum Number of Ifxtbook Series

. .One ,Several None' I don't know-®

' Elemencary Jeachers 16.8°  78.6 2.0 2.5
CT Secondary'Teacimers 2531 69.9 2.8 \( 2.2
: — g ¥ >

.
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“ Statistically speaking, there were no significant differences among
the responses of the three groups of secondary teachers to this item.
About one quarter of them were of the op}nion that there should be only
one prescribed textbook series for mathematics at any level, and most of
the remainder considered that there should be several Ppproved series.
The general trend was the same among the elementary teachers, although
fewer of them maintained that one series was preferable. There was a
significant difference in the way in which different grade level groups,
of elementary teachers responded to this item. Moré teachers at the-
Grades 5 and 7 levels preferred the adoption of a single’ textbodk serles
. than did teachers at the Grdes 1 and 3 levels. :
w -y . L
he final item in this section was designed to determine whether or’
not teachers-felt that they should be provided with an outline of the
- minimup learning outcomes at each level or grade to guide them in the
selection 6f mathematics tgxtbooks, materials, and activities. Their
opinions are summarized in Table 4-4.

v

» »
, Table 4-4
‘ Teachers' Opinions Regarding the Establishment of Minimum >
\ M ngrning Outcomes for Each Grade/Level -
\

-

- >

Agree Disagree 1 don't know ‘

y

\ . . ’

~ Elementary Teachers 94.0 3.6 . 2.5 . I

s &Secondary Teachers 92.8 4.0 3.1 ﬁﬁ*qan

v

There is virtual unanimity among teachers at all levels, elementary
and secondary, that an outline of minimum learning #utcomes for mathema-
tics at each grade or level should be provided as an aid to teachers,
and the 1977 edition of the Curriculum Guide for Mathematics provides
a statement of core or essential objectives for each grade. In respond-

* ing to this item, teachers seem to be requesting such specific guidance.
in terms of the particular grade or level with which they are concerned
as well gs in assisting them to decide what are the minimum essentials
of the mathematics Curriculum for their level.

¢

. Recormendatiion 4-1: The Curriculum DeveZopment’Branch shouid provide
teachers of mathematics wztz/fz/outlzne of the minimum learning outcomes

at each level or grade to aid/them in the selection’ of mathematics
" textbooks, materials, and adtivities: .-

[NPSE

4.2 Textbooks for Elementary éqhool Mathematics

4.2.1 Textbook Series Utilized-

: . ~ Teachers of Grades 1, 3, and 5 were asked to name the text

-

‘ ' 39 .
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or texts which they used for teaching mathematics.
at®e ‘summarized in Figure 4-1. )
n one text, the total percent for eadhag;ade
ercent, '

teachers use more t

reported as . percentsg,
exceeds one hundredgg
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/;h; Investigating School Mathematics, texts are by far the most common-
1y used at each of these grade levels. Over seventy-five percent of the
‘teachers at each of Grades 1, 3, and 5 use these texts in their mathematics

classes.
. . . e

One surprising piece of information obtained from this item is the
extent to which the Seeing Through Arithmetic textbooks are still being
used. These textbooks were formerly on the list of prescribed series for “
the teaching of mathematics, but were removed from the list several years '
ago when the mathematics curriculum was revised. ,In spite of that, over
forty percent of Grade 5 teachers continue to use this textbook.

*

Teachers may be using the Seeing Through Arithmetic texts solely as a

source of additional exercises or, perhaps, for alternative teaching
approaches to various topics. If, on the other hand, teachers are using
these books as basal texts instead of the prescribed series, then there
would seem to be a communication problem of consfderable magnitude existing
between teachers of mathematics at the Grades 1, 3, and 5 levels and those

responsible for implementing the spirit and the content of the newly revised
mathematics curriculum. An in-depth study of this question seems warranted.

Recommendation 4-2: The Curriculuwn Development Branch should conduct a
province-wide study to discover the reasons for the apparently widespread
lack of acceptance by eZementary teachers of the newly revised mathematics
curriculum and the textbook series prescribed for its implementation.

‘.ﬂ‘

‘Grade 7 teachers were also asked to name the textbooks which they used
for the teaching of mathematics. Their responses ar? presented in,_

Table 4-5.

s -

- . o

. 3 - .
n Table 4-5 ) ) '
Grade 7: Textbooks Used

¢

-

Title . . Percent of Use
School Mathematics I gkddison-Wesley) . 79.5
Mathematics I (Ginn) 59.9-
Essentials of Mathematics I (Ginn) 47.6
Contemporary Mathematics, Book I (Holt, Rinehart) 43.6
Other . . 3.3

L

e
i3 -

Sehool M&thematzcs I is the most.popular text at the Grade 7 level.
Essentials of Muthematzcs I was designed for use by lower ability students
which is probably one reason it ranks third in this list. Mathematies I,

on the other hand, is considered to be the
cally rigorous of the three forerunners. g

I\.I | \ 41

e

most sophisticated and mathemati-
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Contemporary Mathematics, Book I is to Grade 7 as Seeing Through™+*
Arithmeti¢ is to the earlier grades. The text is no longer en the list
of prescribed series, and has not been for several years. In spite of
this, over forty percent of the Grade 7 teachers continue to make use of
it, ™

T Table 4-6

Elementary Teachers: Teachers' Ratings of Textbooks
o+

Rating Percent .
y
S Satisfectory 78.4 -
- i Not Satisfactory 20.1 / . :
Banot Say ) RN 1.5

.

The data in Table 4-6 show that almost four out of every five teachers
give the textbooks they. are using a satisfactory rating overall. This
includes teachers at all four ‘elementary grade levels surveyed, regardless
of which text they happen to be using for the teaching of mathemat‘i‘

. v
4,2.2 Reading in Mathematics Textbooks . Lo (.

The data in Figure 4-2 indicate \t’he amount of textuai\mater;igl .
in a mathematics textbook which elementary teachers expect their

students® to read. ) A .
.
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The Grade 1 teachers' responses to this it ‘{'i%;signifiéantly
different from those of the other three groups.’gﬁﬁbstantially more. -
Grade 1 teachers expect their children to redd less than one page oﬁt of
every five pages in their texts than'do other eléﬁentary teachers. '
Similarly, at least twice as many Grade 1 teachers say'thaf ‘their students
are expected to read every page in their texts than do other elementary
teachers. Grade 1 teachers' responses to this itém should be interpreted
cautiously since mathematics textbooks at this level usually require véry.
little reading. For a typical lesson covering one or_ two pageé'incthe

text, the only, reading required may be of tQ? directions for:the
exercises. -’ A n )

4

Reading of technical material such as that found in mathematics text-
books requires skills somewhat different from those needed for general
reading, skills that must be taught if students are to become adept at
-reading such material. Mathematics educators at all levels should examine
these results and consider means of improving students' reading skills in
mathematics. . ‘

Overall, the responses to this item indicate that teachers do not
expect their students to read a great deal in their mathematics texts.
Grade 1 aside, virtually none of the teachers expect their students to read
all of the textuai material. However, it is encouraging to note a general
trend toward an increasing amount of reading of such material as grade .
level increases so that by the Grade 7 level, seventy percent of teachers
expect their students to read between one and four pages out of every five.

¢

Recommendation 4-3: Teachers of intermediate. mathematics should i} ’

place more emphasis upon teaching students how to read mathematice
texts with understanding. Lo

Mgy

Recoﬁmggé@tion 4-4: The Curriculum DevéZopment.Branch, school .

district curriculum specialists, and publishers of mathematics

textbooks should take steps to ensure that mathematics textbooks

for the elementary grades are designed to be read by the students,

inasmuch as it 18 possible to do so. X

e ———

Recommendation 4-4"1is not intended to imply that all, elementary schooﬁ
students_should be able to read a mathematics textbook and master all of
its contents on their own. Clearly this is not possible. Howevers;
students should be able to comprehend the textual material that is there
and, with a teacher's guidance, explanation, and direction, to master the
content of the course. " . .

. \ ) .
4.2.3 Uses of Pupil's Editipné);?/;;xtbookg . Z////

Teachers weré asked to select from a list of ways in which a
textbook might be used, those which they employed in their classes.
Since they were permitted to select more than one option, the totals

.~ .in Table 4-7 éxceed one hundred percent for each grade. .

’ 43 N N N
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u < Table 4-7 )
Elementary Teachers: In-Class Uses of Textbooks

. . ,
) \
"o
! [

—\-

’ T -4
X\grade Level . - . "

(3. ]

" To develop a new . : -

» - [ 3
concept "23.9 36, 52.3 53.9
. To review concepts . ' _ . ' h
. ' . developed in class 60.3 - 68,3 63.3 63.4 '

To Pxovide exercises .

for firill and .
. pradtice 80.
’ 1

Other .~ .

/ ‘
- [
/

By far the most frequent-use of the textbook is to provide exercises .
for drill and practice. In this regard, it is interesting to note that
almost twenty percent of Grade 1 teachers do not use a textbook for this
purpose) Their number should not include the ten percent who iggigafgﬁ,
in response to an earlier item, that they did not use a mathematics text-
book, since they were asked to omit all the textbook-related items on the
questionnaire. In othes words, twenty percent of the Grade* 1 teachers who |
use mathematics textbooks de not use them for drill and practice exercises. ;

More teachers at every elementary level, but particularly at the
primary level, use their textbooks to review concepts which have already
been developed in class than to develop new concepts initially. In other
words, teachers present the new material themselves and then have pupils
turn to their texts in order 'to reinforce the concepts which’ they have

f been discussing. «
Over forty-five percent of teachers at all elementary levels do not

use their textbooks to introduce hew concepts, and over thirty percznt do
. not use them to review concepts developed in class. Teachers who do not
use their texts for either of these Purposes can only be using them to .
provide exercises for drill and practice. Persons who are "interested in
the methodologies ofg teaching mathematics at this level might wish to*
pursue this question greater depth.

-

Recommendation 4-5: Educational jresearchers and supervisors of
instruction should znvestzgate the ways in which mathematics textbooks are
used in the elementary schools in an. attempt to clarify the anta{actzon

. between teacher-based discussion and text-book-based discussion.

- .
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"412.4 Attributes of Preferred Textbooks . ' —_

. 3 R
Qs Elementary teachers were asked to select from a list of five
possible attributes of a mathematics textbook the one which b&st -
- described the kind of textbook they preferred. These results are

* summarized in Table 4-8.
)
Table 4-8
Elementary Teachers: Attributes of Preferred Textbooks
, (percent) ‘ -
- - ]
¥
) Grade Level |
I prefer a textbook with: ! 3 5 7 3 ‘
R ) - ¥ : -
4 Great emphasis.ofi skills/ a | .
S drill . - . 22.2 ~ 16.1 . 13.5 11.7 . "
Greater emphasis on skills/ . - ' :
. drill than concepts/ - .
+ principles" 25.6 30.4 32.2 28.9
Equal emphasis on skills/ . N .
drill and concepts/ S
J/ ) principles ' " 45.3 48.8. 49.4 53.9
Greater emphasis on con- ’ ‘
cepts/principles than . : I
skills/drill , " 4.3, 3.5 3.9 4.8
. Great emphasis on con- . . . . .
Y cepts/principles 2.5 1.3 1.0 0.7 . )

- . -~ . -
-

There are some differenses ih the ways in which teachers from
different grade levels ;esgonded to this item. For example, although
the percentages are low, it is more common for primary.teachers to

’ prefer an émphasis on concepts/principles than it is for intermediate
teachers. This preference is probably a reflection of the fact that
the curriculum calls for such an emphasis at ‘the primary level where
zﬁ}gtively few of the major computational skills are mastered, but

ere many basic and important concepts are introduced. .

At every grade level, over ninety percent of the teachers say
e they prefer texts with at most an equal balance between skills/drill ,
and concepts/principles. In fact, almost fifty percent of all the res-
ponéents selected «the third choice: equal emphasis on both.

On a related item, teaclers Wwere asked to rate,the importance
of each of a number of purposes for a mathematics textbodk. The ratings
ranged from a4 low of %, Not Important, to 5, Very Important. The

¥

45 . '
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o ;¢“ %j-v',izgéﬁuité obtained are displayed in Table 4-9.
T i--; / . N -
o P ¢ Table 4-9 \L .
g . . . 7% '/ Elementary Teachers: Purposes of Mathematics Texfbooks

< , . Grade Level
A Textbook should: o001 i} 2 S 7 Overall

....develop concepts  * " 3.85 4.02 4.16 ~zi;’}o 4.06
«vsprovide drill and ! - .
b practice ¢ 4,67 4.73 4,71 4.75 4.71
“ ...provide enrichment % 4.06 4.18 4.08 3.95 4.07. ~
.-motivate the student * 4;12  4.05 4,07 3.77 4.00
..provide remedial ,°~ .

material , * 355 3.85 3.81 3.68 3.73°
' 'ﬂ‘ I ) N - ]
= *indicates avsigﬁificant Hfffé?ence at gbengOS level among respon= %

_dent grodps \

There are significant differences among the four groups of
respondents on all but one oﬁlthe five purposes listed. All teachers
agree that a mathematics textbook should provide drill and practice
material. There is a fairly pronounced tendency for teachers at the

. upper grade leyels to expect the ‘textbook to provide develgpmental
" material for introduction of new concepts, and an equally pronounced
teﬂaency for them to expect less in the way of motivation from the
textbook. All four groups rate the provision of remedial material as
the least important of these five purposes. 5 : .

1§-i 4.2.@ Preferred gharacteristics of Teacher's Editions .-

" All of tHe contempqQrary mathematics textbooks are accompanied
by specially annotated ed#tions which are designed to assist teachers
in lesson preparation and in teaching. Respondents were asked to rate
each of a number of characteristics of such teacher's editions on a
scale from 1, Not Important, to 5, Very Important. Their ratings are
summarized in Table 4-10.
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, L Table 4-10 )
Elementary Teachers: Importance of Certain Characteristics
\ of Teachers' Editions

_Grsde Level

The teacher's edition should 3 5_, 7
provide

.lesson objectives 40 4. 34
suggested discussion .72
.lesson development .08° 4/10
exercise answérs at the
end
...enrichment materials
..remediation materials
..follow-up activities
..suggested resources
.achievement tests
..diagnostic tests
suggestef teaching aids
.time allotments
..overprinted answers

.08
.45
.84

~w s
ww &
~w s

<45
.38
.25
.40
71
.30
.69
.00
.61
.73

.38
.36
.27
.35
.55
.83,
.05 4.
91 3.70
.73 2.86
.67 4.01

.68
.14
.04
.00
.33
.91
.15
.57
.72
.86s

% % % B B % % N *
,

MNP WWWSEDSDSN

WNWSRWWSSDW

WNWSWW.S DS DSW,

WNWSWWSSSW

* indicates a significant difference at the 0.05 level among
respondent groups ) . / .

. As 1is note& in the tab)e, there was a significant difference
in the way the four' groups responded to each of the factors. Opn five

of the thiXteen, the importance of the factor decreases steadily with

an increase in‘grade level. In only one case, exercise answers at ‘the

end, doe¢ the reverse trend hold true.

In every‘case‘but the gne just mentioned the Grade 7 teachers
rank the factors lower than do the Grade'5 teachers. As will:'be seen
later, it is also true at the secondary level that the senior second-
ary teachers tend to rate the importance of—teachers' editions less
highly than do their junior secondary colleagues.

These data indicate that teachers want the features which are
commonly found in teachers'_editions of mathematics’textbooks Of ' the
fifty-two ratings shown fn Table 4-1@, 'only five are less than 3.0,
the mid-point of the scale, and the lowest rating was, 2. 45.

4.2.6 Ratings of Textbooks: Grades 1,3, and '5
Teachers of Grades 1, 3, and 5 were asked to rate three
approved textbook series on each of four factors: reading level;
stress on whole number computation; stress on problem solving; and
stress on metric measurement. The graphs in .Figures 4-3 through 4-5
that are used to summarize the data are based on percents which have
been adjusted so as to include the opinions of only those teachers
who were sufficiently familiar with a series to rate it on a given 7
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factor. TIn some of these factors, as many as one-half of the

respondents stated that they did not have enough information to
make a judgment.

s
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Figure 4-3: Teachers' Ratings‘of R
Reading Levels of Textbooks
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. In‘Figure 4-3, and the two subsequent graphs, "ISM" denotes

Investigating School Math
Mathematics, and "Heath"

These abbreviated forms w
data. . :

emgtics, "Project Math" denotes Progject
dénotes Hegth Elementary-Mathematics. )"
i1l also be used in the fext discussing the

. Both ¥§M and Heath seem to behsatisfaétory to the large
majority of teachers insofar as their reading levels .are concerned.

On the other hand, almost half of the teachers who are familiar with
Project Math feel that the reading level i: that series is too high.

Very few teachers indicated that any of the seriés had too low a
- . <.

. reading level.

Project Math was seen by teachers ‘as placing too little

is 6n.computation'with hholg,humbers.

Over 55% of the respondents *

gave the series a low rating on this factor.
teachers indicatéd \that any of the seriés emph

Almost none of the
asized whole number com--

. putation too mugb.

» 3
L4 *

%
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Problem solving is one of the major strands in the mathematics

curriculum,_and teachers were asked to rate the three series with
respect to the extent of their treatment of Ehis.topic. As the graph
in Figure 4-5 showJ?TE substantial proportion of rﬁspondents think that

all three series place too little.emphasis on prob

em solving. On the

. other hand, almost fifteen percent see Project Math as placing too
much stress on it. ... )
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. 4.2.7 -Ratings of Textbooks: Grade 7

-

Finally, Grade 1, 3, and 5 teachers vere asked to rate the
three textbook series according to their stress on metric measure-
ment. The results for all three series were virtually the same.

etween sixty and sixty-five percent of the respondents expressed
the opinion that all three series had the correct émphas;s,on'metric
measurement, while between thirty and thirty-five percent gaid there
was too, little such stress in all three series. Almost none of the
teachers indicated that any of the series over-emphasized the topic
of metric measurement.

-

Grade 7 teachers responded to the same four questions as the
Grade 1, -3, and 5 teachers with respect to their textbooks: . School
Mathematies I (School Math), Mathematics I (Math I), and Essentials
of Mathematics I (Essentials). The percentages reported in this
section have been adjusted to reflect only the opinions-of those
teachers who felt qualified to rate a particular textbook on a given

factor. N ‘
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The results displayed in Figure 4-6 indicate that School Math .
was rated as having just about, the correct reading level hy thre&-
quarters of the nespondenté; and hardly gnyone rated either it or
Math I as having too low. a *eadipg level. Essentials, on the other -
hand, was judged to have too low a readipng leype almost forty per-
cent of those responding. ‘It should be his text was p .
written-for low}aﬁility students..

- -

On the ratings of the*emphasis on-aomputgt sh with whole‘,
numbers, in-the three teﬁté between thirtyrtﬁt and forty-one® __- _;
percent of the teachers felt that there was too itfle emphasis in, any

of- the three textbooks. This appears to be a relatively serious *© °*
criticism of these books since computational skills with whole numbers
are go important to the elementary curriculum. . ‘ . Qﬂ
’ Ih sentials text was geen to be the weakgst of thegphree%&n
the extent its treatment of problem solving. he graph in,
Figure 4-7 indicates, however,, the other two texts were ngt rated
especi¥lly highly on™this trait either. . o :
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-~ As with the Grade 1, 3, and 5 teachers, the Grade 7' teachers*
seemed to feel that all three texts were ‘about the samé with respect
* to their treatment of the metric system. No text was rated as giving
too much: emphasis to the topic, but a large proportion of the teachers
felt that all three devoted too little space to the.treatment of this |
topic. )
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e

4.3 Textbooks for Secondary’ School Mathematics

’

e

4 3.1 Reading in Mathematlcs TextbobBks Yo .

a

- All three groups of secondary teachers of mathematics were in -
substantial agreement concerning the amount of reading they expect
their students to do in their mathematics texts. For that reason,
only the overall averages are reported in Table 4- 11

- i
T —_ >-Tab1e 4-11 - [
Secondary Teachers: Proportlon of Textbook Read by Students N
- _ .‘ {
' Proportion [ -jiPercent
1 ! : “r
. Less than 1 page out of 5 40.5 o
1-2 pages out.of 5 E 34.3 e
B 3 -4 pages out of 5 . ) 20.5 , .
5 pages out of 5 o 4.8 . /
- - ) P o ' : v"
Almost seventy-five percent of thesez&eachers indicate'that-\
their students are expected to read at mostéfwo pages out of every -
five in their textbooks, & rate almost ten percent higher than for the ..
elementary teachers. \ .=
s ‘a__ . R \* _’

Reading of technical material sucli'as that found in mathematics
textbooks requires’skills which are somewhat different from those
needed ?oxfgeneral reading, skills which must be learned and taught.
Teachers o
consider means of improving students' skills in the reading of
mathematics. . : . ‘ -,
Recommendation 4-6: Teachers of secondary mathemdtics should pZaoe
more emphasis upon teaching students haw to read mathematics texts
with understanding. .

" Recommendatior_4-7: The Curriculum Development Branch sch@ol district
eurrtculum spectalistg, and publishers of mathematics textbOoks should
taKe steps to ensure that mathematics textbooks for the secondary .
grades are designed .to be read by the students’ znasmuch as it is
possible to do so. -

. . . o .
Recommendation 4-7 is not intended to imply that all secondary
students should be able to master the contents of a mathematics text

y on their own. This is probgbly not possible, and it is certainly pot
desirable from a methodological viewpoint. However, students should

" -be-abte to comprehend the material that is in the fext which, in turn,
means that this material should be written for the student and not
solely for the teacher.

e

~ £

4 - .

2 96 o

,'&

]

Mathematicslat all levels should examine these results.ang .

3

-
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4,3.2 Uses of Pupils' Edition of Textbooks

. Secondary teachers were asked to select from a 11st of ways in
) which a textbook might be used in their classes. Since they were per-
mittedbto select more than one option, the totals of eéach column-in

. Table 4-12 exceed one hundred percent.

o, Table 4-12 °
Secondagy Teachers: In-Class Uses of Textbooks ~* =~ 77 777 > mwwsoss evoes

Grade Level

y

- s 0 12 & . )

To develop a new concept 38.3 34.6 25.0 -
To review concepts developed ﬁl.
) in clags : 45.2- 53f5  48.8 A L X
\ To provide exercises for 4
. drill and practice . 90.4 91.2  94.3 ' ;
Other C 2.6 0.4 1.1

Over ninety percent of the teachers of secondary mathematics at
each of the three levels sampled indicated that they used the pupils' ¢
text as a source of exercises for drill and practice. These percent-

- ages are not at all surprising, indeed it is interesting to speculate

¢ ' as to why the other six to ten percent of the teachers do not use
their textbooks for this purposees
» Many teachers do not use their textbooks ejther to develop new

concepts or to review concepts developed in class. 1In’both cases, the - T
perc es reported for the secondary teachers are “considerably
smalfgiégh\the—average than the comparable percentages for elementary “
teachers. These data seem to indicate that many teachers of secondary )
mathematics use the textbook _only as’a source of exercises and not as A

aid for the development of new concepts or the review of concepts
previously introduced.

- Recommendation 4-8: Educational researchers and supepvzsors of
ingtruction should investigade the ways in which mathematzcs textbooks
are used for the teaching of Becondary mathematics in an attempt to

clarify the relationship between teacher—based dzscusszon and textbook-
based dzscusszon. .

»

- '

4.3.3 Attributes of Preferred Textbooks . .

Y
\'?a?condary teachers were asked to select from a list of five

possible attributes of a mathematics textbook the one which. best
+ ‘ .
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el o

described the kind of textbook.they preferrad.
summarized in’Table 4-13. . -

«

- ‘ - Table 4-13 !

¢ . *

These results are.

-y

\

A

Secondér% Teachers: Attributes of Preferred Textbooks L

2

< N
’ I prefer a textbook with: Percent ‘
Great emphasis on skills/drill 15.6 K ’ .
. Greater emphasis on skills/ '
drill than concepts/principles, 30.7 ot .
‘ Equal emphasis on skills/drill
K . and concepts/principles 48.9 -
. Greater emphasis on concepts/ - . T
principles thanh skills/drill * 4.2 . .
Great emphasis 6n concepts/. ' . @
0.6 :

principles

-

V4

L

f »

‘Because there were no_signif cant differengés among the grade
level groups' responses, only ‘the-overall averages_are,presénted in
Table 4-13. The resulfs show a distinct preference among teacher$ for
textbooks which place greater emphasis upon the skillsgof mathematics

than those which emphasize the concepts and pr
five percent of these tedchers state that. they
text which hds at most an equal balance betwee
and concepts/principles.. |,

4

. .
The teachers were then asked to rate th

a number ‘of purposes which a tmathematics text might serve.. The ratings

ranged from a low of 1, meaning the purpose wa
high of 5, which meant that the purpose was-ve
age rating for each of the purposes listed in
Table 4-14. . s

-

~%

inciple[; Over ninety-
prefer a mathematics
n emphasis upon skills

e importdnce of each of
s not important, to a

ry important. The aver-
the item is showd in
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\ Table 4-14 -
‘Secondary Teachers: Purposes of Mathematics Textboaks

4 & L

-y . . ) ) ’

-

';_\ . A TEXéEBOk should: ¢ Average Rating

-

++.develop concepts

4,01 .
++.reinforce skills 4.52 ~
3 - .+ .provide drill and
- ~ practice _ \ >, 4,72
«s.provide enrichment ‘ R
, material - » % 3,86
...motivate the student 3.90 .
...provide remedial \ _
. material < 3,64 - 2
LI
. ' . P
. * indicates a significant difference at the 0.05 :
- . level among fespondent groups. ~

I *

R There «was a significant difference among the three groups on
their responses to only one of the purposes, namely the pyovision of o~
enrichment material. 1In this case tht Grade 8 teachers felt that this
was a lesgqimportant/purpose than did either the Grade 10 or the

) Grade 12 teachers, . B

= ’

.
~ n

. : Each;of the purposes was rated quite highly; the lowest rating

. 1////was 3,64 for the provision of remedial material. The ratings of the
. | reinforcing skills factor and the providing drill and practice factor
are extremél high:§&Me high rating, given to the develwpmerit of con-
cepts would appear to conflict with the teachers' earlier downgrading

of their usé of textbooks for this purpose. ’ s \

/

b.3.4 ?refegfedfCharacteriétics of Teacher}E Editions~™ -
L+ -

’

b2

™ All ;} the contemporar} textbooks for éeconddry school mathema- -
tics are accompanied by specially annotated editions for teachers
whtich are designed to assist them in lesson preparation and teabhing.
‘ *‘Respondents were asked to rate each of a nupber, of characteristics of
such teacher's editions -on a scale ranging from 1, Not- Important, to
5, Very Important. Their ratings are summarized in Table 4-1%.

‘ . ———— K . ,

.
k4 »
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Table 4-15

Secondary Teachers: Importance of Certain Characteristiés
: of Teacher's Editions‘ = ‘

..Grade Level .

=
N

-

The teacher's edition should provide: 10

~

...lesson pbjectives . ‘ ‘
x...suggested discuss$ion :
.+.lesson development .
...exercise answers at the end
.. .genrichment materials
...remediation materials
«..follow-up activities
...suggested ,resaurces
...achievement tests
...dlagnostic tests -
...suggested teaching aids
«s.time allotments
...overprinted answers

L

LY

*
.
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i
.

. .
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.
v e
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w

w
(=}
=

o owvo

% % % o % ¥ o ¥ ¥ o ¥ ¥ *
SKILKS MR- ®O &
TFOROONORrRSO RN A

s

* indicates a significant d1fference at the 0.05 -level .

among respondent groups. . . ' S
There 1is a signiflcadt difference among the three grade level.

groups of teachers of secondary mathematics in their responses to each

of characteristics listed. 1In ten of the thirteen cases, there is a — ~~

definite trend for the rating to decrease as grade léve] incréases.

In only one case, the characteristics of having a «set answers'at .,

the end of the text, is this situation reversed. . )

1
'

In most cases, the ratings given -these characteristics by the
secondary teachers are lower than those given by the elementary
*teachers. This ihgécates that secondary teachers as a group are nof
as enthusiastic about certain .features of teacher's: editions of
mdthematics textbooks as their elementary colleagues\are. On the other
hand, none of the ‘'ratings in the table is less than 3.0, so it would
not be correct to conclude that .secondary teachers do.not want or pake
use of the teacher’'s editions. Lo ’

»

4%3.5 Ratings of Textbooks: Grade 8

‘-
t

. Before being asked to rate the vadrious prescribed textbooks for
Grade 8 mathematics, the Grade 8 teaghers were asked to name the tékt
or texts which they were using in thedr mathematics classes. Since
many teachers use more than one text, the total percentage in

Table 4-16 exceeds one hundred percent. . ;i’

v - . .

@




\ g . (\ . Table 4-16 ' ' C ' .
~Grade 8 Teachers: , Textbooks Used ’ : ' :

Textbook Percent ' s
[
’ School Mathemdtics II 33.8 .
Mathematics II ’ 53.5 g
Essentlals of Mathematics IT , -  32.4° )
Fundamental Concepts of M T
o v Elementary Mathematics, .. . . .o 002l eseinsst s
- Other . 8.1 - )
. - > . 3 . i R QN " .
No one text appears to have the predominant position in Grade 8.
. , " School Mathematics II and Mathematics IT have virtually equal shares
< . the market. The third major text, Essentials of Mathematics JII, is
aimed 4T students of lower ability ‘and this fact probably accounts fbr

its having a smaller share of the Grade 8 market.

€

Grade 8 teachers wefe the most dissatisfied among the secondary i

P teachers with the text that they wére using. Only 61.4% of them
said they found theif textslto be satisfhctory, and 36.1% found them to
be.unsatisfactory, gknerally peaking: This rate of digsatisfaction

is substantially higher than the comparable rate at any of the other

: levels sampled, elementary or'secondarx. s

f

' A more precise idea of what teachers at this-level find unsatis-
- ‘factory about their textbooks may be obtained by an examination of
their resanses to four items in which they were asked to rate their .
textbooks on’each of four factors.” The four factors were reading level,
b ' stress on computation, stress op_.problem‘sdlving,‘anqﬁstress Qn enrich-
: ment. 'In’'the discussion of the texts which follows, the data are --
expressed in percents which have been adjusted so as to include the ,
opinions of/onlylthose teachers who were sufficiently familiar with a
, . given textbook to rate it for a particular factor.. On some of thege
ce . factors, as many as thirty.percent of the respondents stated that they
- did mot have suffitient information upon Vhich to base a valid judgment.

. a

In the graph shown in Figure 4-8 which describes teachers'
.. - ratings of the reading levels of the Grade 8 mathematics textbooks,
School Math denotes the School Yathematics IT textbook, Math II the
© . Mathematics II ‘text, and Esséen s the Essentials of Mathematies II
X . text. These abbreviated forms 1 algo be used in the text which
contains the discussions of these ratings.
. 3 ~
As indicated in Figure 4-8, at least a majority of the respond-
. ents see each of ‘the texts as Having just about the right reading level
v for the grade level. However, slightly more than one<third of the
teachers feel that the reading level in Essentials is %po low. The
fact that the reading level in this text is too low, accdrding to Some
! teachers, is undoubtedly due to its having been wr lower
. ability students. ° VA

R T
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There was a consideraple degree of agreement among the respond-
" ents in their ratings of the text ooks emphases on computation and problem
solving. No text was seen by mork than five percent of the teachers as’
'placing too‘much stress on either. of these areas, and over forty percent:-
felt that all three\ textbooks. placed too little emphasis on both. These

o'

’
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ratings cdbnstitote a serious criticism of the three prescribed Grade
8 texts, and something should be Hone to improve the situation.

Recormendation 4~9¢ Persons: responsible for the approval and adoption
of mathemdbics textbooks at the Grade 8 level should take under advise-
ment the concerns expresséd by Grade 8 teachers concernzng the treat-
ment of computatzonal skills and problem solving in the textbooks
Slightly more than fifty percent of the teachers felt that
Essentials placed too little emphasis upon enri€hiient topics. Again,
it should be noted that this text was written for.lower ability students
so it is not overly surprising that it contains little in the way bf
enrichment topics. Both School Math and Math II were judged by seventy

percent of the teachers as having about the right amount of enrichment. »
1
4.3.6 Ratings of Textbooks: Grade 10 '
A

There is a fairly large number’ of textbooks which have been pre-
scribed for use in Grade 10 mathematics. Teachers were asked to ,
indicate which texts they used with their mathematics ‘classes; .
these results &re summarized in Table 4-17. Since a teacher may be
using more than one text, the total in the table exceeds one hundred

percent. e '
.- + Eal
. Table 4-17 :
v Grade 10 Teachers: Textbooks Used e - .
) Textbook - Percent ‘
. Mathematics for a Modern ) Ti
World, 2- -69.5 N o
- Geometry S 19.6 ST
‘Mathematics: A Modern Approach 21.1 .
Trouble-Shooting Mathematics ) '
Skills T20.@ 5
Essentials of Mathematics III 7.6~
Modern Algebra, Book 1 46.2
Mathematical Pursuits Two 8.0 -
- Businéss and Consumer Mathe- . ‘
L~ matics 34.5 . )
. Career Mathematics, Indystry T T
and Trade ¢ - 21.1
Other ‘ 8.0 °
s - . .
- b

»
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) One text, @atl/ aties for a MdZZern World, is used by almost
seventy percent @f the Grade 10 teachers of mathematics. The next -
most commonly used book was selected by }ess than fifty pergentoof
the teachers. Two of the texts, Essentials of Mathematics and
Mathematical Pursuits Two, are used by less than ten\percent of the

~

teachers. ¥ . v,

o

K
N -~

Grade 10 teachers are more satisfied with their textbooks than
are the Grade 8 teachers. Slightly more than seventy percént-of
the Grade 10 teachers indicated that, .in general, they were satisfied
with the books. Some twenty-five percent indicated that they founﬁ the
text or” texts they wefe -using to be unsatisfactory. -

. A clearer picture of what the teachers mean by their ratings
of the textbooks as satisfactory or unsatisfactory may be obtained
from an examination of their responses to four items in which the
teachers were asked to’ rate the textbooks on each of four ‘fact The
four factors were reading level, emphasis on computation,. emphasi¥ an
problem solving, and emphasis on enrichment topics. 1In the’discudsion
of the teachers' judgments on these four factors, the data are express-
ed as *percents which haye. been adjusted to reflect the opinions/of .
- only those teachers'whd [were sufféciently familiar with a given text-
book to rate it on a paxticular £ ctor. On some of these factors at
the Grade 10 level, a large proportion qf the respondents felt unquali-
fied to express an op\fion. For exampleP in the case of the
Mathematical Pursuits Two text, almost seventy percent of the teachers
did ‘not give a rating for the emphasis, on problem-solving 1 that tekt.
v N iable 4 ~18 summarizes the teachers' ratings of the reading
levels of the nine prescribed textbooks. ‘

‘

: ' ) Table ﬁ-lg ' . o
Grade 10 Teachgrs! Ratings ) .
of the Reading Leg§1s\of Textbooks ‘ ,;4

O

. ap— < - = -~

Text ' ‘e Too ‘High  About Right_ 'Too Low.

" World, 2 - s

~ Mathematics: A Modern Approach

~

‘Mathematics for.a Modern

W WO -
.
£ N0

3.4
Gedmetry { 62.8 ..
6.9

‘ 6 o

Trouble-Shootihg Mathematics

Skills ) 1.6 62.1 © 36.3 )
Essentials of Mathematics III 1.1 44.9 53.9
Modern Algebray Book I . 3b2. _ 65.8 . 0.0
Mathematical Pursuits Two " 45.3 45.3 9.3
Business and.Consumer Mathe- . -

mgtics o J 22.3 71.5 6.2
Careéer Mathematics, Industry )

and Trade 10.2 81.8 8.0 ,

P b
v 2

-

0
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Four of the nine texts were judged by more than twenty percent

" of the teachers as having too high a reading level for their students;
one text, Gébmetry, was considered to have too high a reading level by

more¥than, sixty' perceg; of the respondents. "‘,

[ ]

i o i On the other hand, only two ¥exts were judged to have too low
", a reading level by more than twenty percent of the teachers. Both of
these are texts designed to be used with lower ability students, and

this undoubtedly accounts foc,?heir low reading levels. ;

‘/ - Almost ninety per¢ent of the tégchers ated Mathematics for a
Modern h@rld and Consurier Mathematics as having just about the correct
reading level4for their students.> The former'is also the text used

- by more teachers than any other prescribed text.
. . LR . Q\f ‘
o . The ratings of the textbooks with respect to their stress on the
topic of computational skills are summarized in Table 4-19.

N
. -]

(3
-

. < Table 4-19 - !
. Grade 10 Teachers' Ratings |
" of Stress on Computation in Texts “

. v
° - . N -
" .

- . g

Too Little

2. " Texthook Tod Much  About Right
’ L [ «
- Mathematics for a Modern ) , . .
i ' World, 2 ., 0.5 ' 58.3 41.2 -
' Gégmetry N o 5.9 51.5 42.6
Mathematics: A Modern Appkoach 8.5 70.9 A 20.5 ,
Trouble-Shooting Mathematics ‘
Skills ,  * : ) 10.9 . - 82.2 7.0
" Essentials of Mathematics III ~2.4 56.1 41.5
" Modern Algebra, Book.1l . » 1.3 79.0 « - 19.7 .
Mathematical Pursuits Two i 8.3/ 51.7 ~ 40.0 o
Business and C%?éumer Mathe— . )
e matics -~ 10.0” 78.5 + 11.5
Career Mathematics,- Industr§§ ) : . . N
.and Trade . //// 6.0 77.4 .16.7 «
> . - .-
. Four of the textbooks, including,Mathematics fbr a Modern World,
- the most populiar text, were judged by more than forty percent of the:
a teachers--to devote tod little’ emphasis to the topic of computational
skills. -This would appear to be a very serious criticism of these
~——_ texts. Modern Algebra,‘on the other hand, received a positive rating_
*  on this factor from almost eighty percent of those}du)responded
Several othergtextbooks also,xe%eived high ratings on. this facter, and )
» all of them are textbooks designéd for use primarily with students of
: low ability in mathematics. ~e o~
pes The third factor concerning the mathematics textbooks which the
ey

teachgrs were asked_tb rate was the degree of emphasis placed upon

.

.
[

r \ ' SN
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prohlem solving. These results are displayed in'Tahle 4-20.

» ¢ -
‘ _ N V%
. ’ . Table 4-20 c .
. Grade 10 Teachers' Ratings - ‘ ’
of Emp%asis on Problem Solving in Texts
. P {
e -
.o o o oL
Textbook - Too Much About Right - Too Little
Mathematics for a Modern .
** World, 2 .s§ . .S, 57.3 /K.z
_ Geometry >8 63.2 17.0
.Mathematics. A Modern Approach 0.9 _ 51.8 ~ 47.3
Trouble- -Sheoting Mathematics -
Skills 0.0 51.3 -~ , 48.7
EsSentials of Mathematics IIT 0.0. 41.6 58.4
Modern Algebra, Book 1 ! 7.1 84.4 8.4
Mathematical suits Two 12.5 62.5 25.0
#Business and Consumer Mathe- . s - ) -
matics % 5.0 78.3 16.7
Career Mathematics:a&ndustry ' ““v//
and Trade . 3.8 83.5 12.7
./' * )
o [ | < ‘
‘o .
According to the teachers, the Modern Adebra text is clearly \

superior to all the others insofar as the extent of its treatment of
problem solving is concerned. Mathematics for a Modern-World was rated
as having too 'little emphasis on problem solving by over forty percent
of those responding to this item. No text was rated as over-emphasizing
problem sqlving by more than twenty pefcent of the teachers although

> Geometry was within 0.2% of thig range.

.

The fourth and final factor rated was the texts' stress omn
enrichment topies. The tedchers' ratings of this factor are presented
~ « 4n Table 4-21. * </ ‘ .

. teachers to contain too little in the way of stress on enrichment
topics. Threk of the four are low achiever texts, and the fourth
the most widtly used textbook, Mathematics for a Modern World. Modern
Adebra was given the highest percent rating as being about right in
its emphasis on enrichment. At ‘the same time,-Modern Algebra also
‘obtained the lowest percent rating of all the books as far as having
too little emphasis on enrichment is concerned.

Four textbook%:wére judged by more than fifty -percent of t(:

, LS

-

-
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\ ‘f
\ ! Table 4-21 -
Grade 10 Teachers' Ratings <
of Emphdsig on Enrichment in Texts '
- .
'Textbook - Too Much  About Right Too Little
) ’p - .
Mathematics for a Modern . !

World, 2 . 0.5 40.6 * 58.9
Geometry . . 15.2 65.7 19.0
Mathematics: A Modern Approach 0.0 28. 71.4
Trouble~Shooting Mathematlcs )

Skills 0.0 30.8 69.2
Essentials of Mathematics III 1.4 38.6 60.0
Modern Algebra, Book 1 o 4.6 77.8 17.6
Mathematical Pursuits Two 13.8 63.8 i 22.4
Businéez;?nd Consumer Mathe- °

*  matic ] 3.4 60.5 36.T
Career Mathematics, Industry ’ e
and Trade ﬁ\f.o 67.9 32:1
. &

Examination of the data presented in Tables 4-17 through-4-21
ra ises some questions about how and why textbooks are adopted. Although
hematics for a_Modern World, Book 2 s far and away the most widely
used text at the Grade 10 level, it ranked first only for reading
level. Teachers rated it in sixth place out of nine for being a99§5
right on computation, sixth for being about right on problem solving,

” and sixth for being about right in its emphasis on enrichment. Modern
Algebra, Book 1, on the other hand was rated first on two of these
v three- factors and second on the remaining one. ‘ .

4.3.7 tii{atings of Textbooks: . Grade 12°

«
hd 3 - 3 — ~

Grade 12 teachers were asked to indicate whigh textbooks, from a
list of five, they used with their mathematics classes. Their select-.
ions, expressed in percents, are.showy in Table 4-22. Since a’'teacher
may be ,using more than.one text, the total in the table exceeds one

s hundred -peréent. ' . . ] &
\

Modern Algebra and Trigonometry II is by far the most commonly
used text at this level. Almost ninety perceng\of the teachers use it.
Mathematics for a Modern World 1112, which is a later volume in the
same series as the most. popular Grade 10 text, is not widely used, )
although this may.be due in part to its being one of the newest text-
books listed. Introdfiﬁz:glto Caleulus and Using Advanced Adebra

? were rated second and in usage, respectively.

~
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~  Table 4-22 ) e ’
_f Grade 12 Teachers: Textbooks Used _ - T
; . \ ) ] N -
. - d £
— - Y
. « Textbook Percent ¢
J'- ' . ' . ¢ 9 . ’ ] . ’ o K
. Modern Algebra and Trigono- v T L7 '
v - , métyy II ) - 87.6° -® : > 4
v Introduction to Calcylus * 66.3 S - .
Mathemafics for a Modérn - T B
- * Workd 1112 - 13.5  ° . T
’ "« Usig®sAdvanced Algebra ° 51.7 ~ :
Pre culus Mathematics ¢ '21.3 ,
Othet : 1.1 -
Ak . * s
. ' : - - . / . S o
‘é.——»\ . — ¥ -
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‘Grade‘12 ‘teachers were extremely satisfiea with their ‘mathematics o
textbooks. Ninety-four percent of them chose the satisfactory rating,
and only six percent declared themselves dissatisfied. This pattern of -
response was significantly different from that found at either of the
two other seéqp&ary levels,or, for Phat matter, at any of the elementary . z
school grade 1eYels. ﬁ~?§ \ . . &

) e %
A more deﬁgiled description of these teachers' likes and dislikes
. about these textbooks may be obtained by exagining their responses to
. four items in which they were asked to rate_the texts on each of fgur
& factors. The four fattors yere reading leggl‘_gpphaéis on computation, g
. emphasis on problem solving, and emphasis on enrichment topics. In the
discussion of the teachers' judgments on these four factors, the data
are expressed as percents which have been adjusted to reflect the opinion§{
.t , of onlyﬂthose teachers who were sufficiently familiar with a given text—"*
. book to rate it.on a particular factor. On some of these factors for
' certain textbooks at the Grade 12 level, a large proportion of the
‘respondents considered themselves unqualified to eXpress ﬁﬁ“bpinion. )
For example, in the case of Mathematies for a Moderm World 1112, -over - .
sixty percent of the Grade 12 teachers did nog\rate the text on the :
- factors of stress on computation and stress on problem solviQ?. 3
- . : o .
In Table 4-23 a summary of the teachers' ratings of the reading
levels in é@e tgxts is'presented. . -

E f“ ‘ . o ¢
Using Advanced Algebra wghk given the most favorable rating as far
as reading level is concerned. Over ninety'percént rated it as, being

- about right. The most pokular text, Modern Algebra and Trigonpmetry II,
» and Pre-Calculus Mathematics were both seen by over sixty percent of, «
g the raters as having too high 4 reading level and this may be part of
the reason that Grade 12 teachexs do not have their students read more /::Y‘

w

in their mathematics texts ection 4.3.1). Mathematics for a
Madern World 1112 obtained t¥e poorest rating on this factor with over
forty percent saying that its \reading level was too low?

6?8 - %
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Table 4-23 .
P -~ Grade 12 Teachers' Ratings ‘s -
) of the Reading Levels of~Textbooks €.
Textpook ‘ Too High  About Right »qu.Low .
¢ \ ‘ .
A - :; -

Modern Algebra and Trigono- '
. metry IT 61.2 38.8 , 0.0
Introduction to Calculus’ ‘ 20.9 70.1 9,0
Mathematics for a llodern L .

World 1112 0.0 59.0 41.0
Using Advanced Algebra ) 1.6 ~ 93.4 4.9 '
Pre-Calculus Mathematics 62.8 - 37.2 - 0.0.

~. ) . . ' . . 3/

. The second factap ra;ea waSwtpe amount of spress-pla ed on
computation by each of the books. A’ .summary of the teachers’ ratings
is given in Table 4-24, ¢ - -
et
) Table 4-24. (/ )
. Grade 12 Teachers' (Ratings '
of Stress qn Pomputation in Textbooks .

Textbook ‘Too Much Apout Right Too Little

0 M -

o

Modern Algebra and Trigono-

metry II* 9.6 . 80.7 9.6 -
Introduction to Calculus . 4.5 71.6 23,9 4
Mathematics for a Modern Aé{
* World, 1112 ° .o 11.1 70%4 18.5 )
. Using Advanced Algebra 1.8 94.6 3.6
3.8 76.9 - 1972 ,

Pre-Calculus Mathematics .-

-

' A . = -

Using Advanced Algebra obtain@hfthg highest percent rating as
being about right ip its treatment of computational skills. As a matter
of fact, all five fexts obtained quite good ratings on this factor. -
Only Introduction ‘to Caleulus was seén by mord than twenty percent of
_its raters as. placing tog little stress on computation. ’

The third factor rated by the ékéde 12 teachers was the &xtent
of the emphasis placed on problem solving in the various approved
texts. Their ratings are presented in Table 4-25. ° ’

\‘ ~
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, 1 - Table 4-25 .
Grade 12 Teachers' Ratings CL . )
- T, , of Emphdsls ow Problem Solving In Texts " N
. N
) . N .
— * " . . B ';' ~
* e , . Textbook * -- _ . Too Much- About Right Teo Little
N - ~ "' - 5‘.:; .
- - Modern Algebra and Trigono- . , . . o |
' metry II- N 8.3 . 82.1 9.5, .
Introduction to Calculus’ — 3.0 bs.5 515 7
Mathematics for a Modern ’ s
. World 1112 ~ . 0.0 50.0 50.00 .
i Using Advanced Algebra .- 0.0 76.4 , 23.6_ h
; Pre-Calculus Mathematics 3.8 76.9 - . 19.2 .-

- . e N s - v
@ I - ¥ T

-Two of the texts are viewed b§ one-half their raters as putting too,little
. emphasis on the tdpic of problem solving, and Uszng Advanced Algebra was so rated -
by about twenty-five percent 6f%its users. None of the, texts was .seen to skress .
problem solvfng too much. Three books, Modern Algebra and Trigonometry II,. ' 5
Using Alvanced Algebra and Pre-Calculus Mathematies, all were raged as placing |
’ the correct amount of emphasis on this factoz. \ Jos o

.-

~. T ' Finally, the Grade 12 teachers rated the five texts with respect to the%r /K1
stress on enrichment. .Table 4-26 contains’a summary of these ratings. ;

i

' . 1// . « . Table 4-26 o T, " P
: ' . Grade'12 ‘Teachers' Ratings . o . ’
L of Emphasis on Enrichment in Texts *° . ’ o7
' . % / : .0 vt
= : - : . — — — ..
+  Textbook~ ) Too Muchr—rAbgyt Right Too Little - - g
' . . . . / s . f -
S ¥ - . . % : — . .
. Modern Algebra and Trigono— . ' . A , PR
-, metry IL . - 7.1 0 75,0 . 1.9 ‘
Y Introduction to Calculus Ll - 31.? :( 66.7 & Q
»Mathematics for a Modern . : ! s, } 7
- Workd 1112 ™~ o 0.0° 29.0 . { 71,0 :
- © Using Advanced Algebra’ | 0.0 " 54.5 45.5 e
Pre-Calculus Matheématics - . 29.0 . 58.1 . 12.9 oo
s L - el ; L. s
. . ® - ‘. A - » .
- el ‘ { N .
vo- A - . .
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All five of these texthooks are used in Mathematits 12
classes so it' cannot be said that a lack of enrichment topics in a
given hook is due to.the fact that it was written for low ability
students. In this case a lack of emphasis on enrichment is just
that; it is a lack of emphasis on enri%hment.

Two of the texts, Introduction to Calculus and*Muthematzés

v jbr a Modern World 1112, were judged by more than sixty-five percent
of their raters to contain too 1ittle enrichment material. A third
text, Using Advanced Algebra, was similarly rated by forty-five
percent. Modern Algebra and Trigonometry II received the most positive
‘rating. Three-quarters of those responding felt it contained about the
correct amount of enrichment material.

¢
>

. £S
4.4 Su ry ) v

P

Almost all teachers of mathematics use one or more textbooks-in their
. teaching The ‘lowest rates of usage, 90.5% and 91.4%, were found, to occur
at the Grades 1 and 8 levels respectively. Evén considering these two, it
is safe to say that the use of textbooks in mathematics classes is universal
-at all grade levels.
More elementary tban secondary teachers ‘prefer to have several pre+
scribed textbooks for a-<given grade. However, a clear majority of teachers
-at. each level ‘would prefer to have several texts from which to choose -
- rather than just one. Relatively few teachers of mathematics have adopted
‘a multi-text approach to the “teaching of mathematics, if, by that approach’
« 1s meant the more or less equal utilization of several tlexts. A majority.
of teachers said that they prefer to use ohe text predgfminantly and athers
) the ‘need or occasion arises. An'overwhelming majority of teachers -t
agree “hag there should be made ayailable, an outline.of the minimum learning
/;outcomes for mathematics at each Pevel, to guide them in the selection of
text:)ooks2 materials, and actiﬁities. . . . R
[ - N . e
' Teachers dovnot require their students to read very extensively from
cheir mathematd 1gs. textbooks. Among elementary‘teachers, there is a tendency-
for’ thbseAigjthe higher grades. te require more reading than in the lower

- -

~

rades. ng secondary, teachers, there is virtually no “difference in this

PR

- s []
f [ -
2 x

-
»

‘Tespect among téaﬁﬁfrsﬁat the Grades 8, 10, or 12 levels. - -

* All teaqhers use their mathematics’ texts primarily ‘as sources of « '

exercises They appear to.be used lesg: ffequently-for purﬁcses bf reviewing

comfspts presented in class, and ‘even: less frequently to develop new Con--"
» < cep Ieachegs at all levels say they. do not want textbooks which place -
gréater emphagis upon concepts and principles. than upon skills and drill.
They articularly want textbooks te prov;de material for drill and practice.
Teachers“ ratings of varhqus characteristics of annotatesh teacher's

editions of mathema'tics: textbooks were ﬁbsitive but. tended to decregse as

grade level increased"7 In other words, all tea hers seemr to appreciate the
g value off such e@itions, but they are less impor ant to tedchers of the

hig T grades. :

.
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On the whole,- teachers are quite satisfied with. the textbooks that
they are using, although many of them seem to be using texts which are
no longer on the prescribed list. The hlghest rating of d1ssatisfact&on
with textbooks occurred at the Grade 8 level where thirty-six percent of
the teachers expressed negative opinions. . !

Teachers were asked to rate the prescribed texts with respect to } ur
Jactors. In general, the two areas which seemed to be a cause for concérn
were emphasis on problem solving and on computation. At every grade 1eve1
a sizeable proportion of the texts being evaluated was. seen to be weak

these two areas. - o . e e T

4.5 Summary onggcohmendations ' ’ ' t \\

o -

-

Recommendation 4-1: The Currtculum Development Branch should provtde
teachers of mathematics with an outline of’the minimum learning out-
comes at each levél or grade to aid them in the selection of
mathematics textbooks, materials; and actiyities.

Recommendation 4-2: The, Currzculum Development Branch should conduct
a province-wide study to discover the reasons for the Gpparently
widespread lack of acceptance by elementary teachers the newly
revised mathematics curriculum and the textbook series presciibed. for -
its implementation - \

Recommendation 4-3: Teachers of intermediate mathemattcs should
place more gmphasis upon teaching students how tﬁ’read mathematics
texts with understandtng.

4

Recommendation grd: The/CurricuZum Development Branch, sehool
district curriculum specialists, qnd publishers of mathemgtics
textbooks should take steps to ensure that mathematics teftbooks
for the eZementary‘gr des are designed. to be read by the students,
tnasmuch as tt is poégtble to do so. . )

Recormendation 4-5: Educational researchers and supeivtso}s of
instruction should tnvesttgate the ways in which. mathematics text-
books are usejé;g,the elementary schools in an attempt to clarify”

the interaction/between teacher-based discussion and text-book-
based discuss) n .-

' Recommendation .4~6: Teachers of secéndary mathematics should place
more emphasis upon teaching students how to read mathematics texts
with understandtng . ‘

Recommendation 4-7: - The Curriculum Development Branch, school
district curriculum spectalists, and publishers of mathematics
textbooks should take steps to ensure that mathematics textbooks

. for the secondbry grades are designed to be read by the students
tnasmuch as it 18 possible to do so.

v
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Recommendation ¢-8: Educational researchers and supervisors of . e
tnstruction sheuld investigate the ways in which mathematics
textbooks are used for the teaching of secondary mathematics in an
attempt to clarify the relatwnsth between teacher-based discussion
cmd textbook-based discussion. ‘ ~_ :

Recommendation 4-9: Persons responsible for the approval and adoption
Of mathematics textbooks at the Grade 8 level should take under advise- ™~

' ﬁhent the concerns expressed by Grade 8 teachers concermng the treat-

“ment of ‘computational skzZZs and problem 'solvq,ng «%n the textbooks. -
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v Items concerning materials and methods used in class, relative time
spent on different mathematics content areas, resources used to develop .
day-to-day lessons, relative importance of different, evaluatlon tech-
n1que® are all contained’ in the classroom instruction section, Part IV,

- of the Teacher Questlonnalre The discussigon in this chapter is
, organized by item, Items 23-25 on the elemektary form cnd Items 27-42 on

[l

the secondary form. . , <

+

N

5.1 Time $pent on Various Strands

4

‘ -

5.1.1 Elementary Teachers -

. 2

Respondents were asked to rank five content areas of ma%iﬁ-
matics according to how much time they spent on each in their
mathematics class during the school year. scale ranged from
"Least Time Spent!' (1) to '"Most Tim pezfgf?g) The average
; . . ranking for each of the, four grade level presented in Table 5-1

t or each of the five content areas.

' oo " . Table 5-1
Elementary Teachers Time Spent in Class,
"on Five Seletted Mathematics Content ‘Areas : .

\

Al

.Grade 1 Grade 3 Gtadé 5 Grade 7

~

™ Drill en basic number facts* 4.16 4.14 3.65 3.04
Computation* ) - 4.38 4.58 4.64 4.52
Problem solving amd appllcatlons* 3.23 3.53° 3.55 3.80

) Geometry* - 1.89 . 1,73« 1.73 2.19
& Metric measurement® . 2.26 2.39 - 2.43 . 2.49 v
» . - ,

* indicates a significant difference at the 0.05 level among respondent groups.

As might be expected, the two most time-consuming items for
each of the four grade levels are drill on basic number facts and
computation. The time spent, however, is reflectedy in the Mathe-
matics Assessment test results with the grade 4 and 8 students
pexforming well on whole number conputation. The low ranking of
ge§§etry, however, is also reflected .in the results on the Mathe-

» 4 A

T matdcs Assessme:t%;z?t. . . < . .o
ey . / ‘ ) R o
"s.1.2- Secondagy athers % - S :

. [y

4 Secondary tegchers herexalso asked to rank five mathematics
conteht areas in ‘the same manner, as théir elementary school counter-
parts. The 'scale ranged from 1 (Least tnnelgpent) to 5 (Most tame

‘\ @. 7‘)" -, - R . ’ v

.
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P .
- The average ranking for each of the thrge grade levels on
the five content areas is presented in Table 5-2.

Table 5-2 .
Secondary Teachers: Time Spent in’ Class
on Five Selected Mathematics Content Areas

I [ * a
) Grade & - Grade 10 Grade 12
. Drill on arithmetic computation® 3.65 ‘2,47 1.84 .
Problem solving and applications* 3.59 3.93 "KTOf:' - T
Geomet ry* - 2.40 2.70 §2.53‘ " -
) Metric measurement® 2.24 2.14 , 1.76
Algebraic concepts* 3.66- 4.24 . 4.84 ‘

F

*'indicates a significant difference at the 0.05 level among, the respondent groups.
) . . - Y

)

K ‘

As, grade level increases the amount of time spent in class *
on drill on arithmetic computation and metriQ’measurement decreases.
Secondary teachers spend less time on arithmetic computation in
class than elementary teachers do, as would be expected. Secondary
teachers responded, that they spent the least amount of time on
metric measurement of those content areas listed.

» 1

[+

+% As grade level increases, the amount of time spent in class

on problem solving and applications, ,and algebraic corcepts in-
creases, Algebraic concepts yielded the highest average of the five
content jreas in each of the three grade levels. The averages for
‘problem solving and applications and algebraic concepts were both

aQ

over the 4.0 level for grade 12.
grade 12 group was’ a 2.53 for gegmetry-

grade 10 as well

A comparison of the results for
. 5-2 indicates that secondary teachers
| amount of time in claSj/én geometry than

o
o’.’
»
»
b

. I8 «
572 Use of Metric.Units

’

"5.2.1 Elementary Teachers

Elementary teachers were asked to

<

A

\ mathematics classes.
.marized in Table 5-3.

The next highest average in the

g T
§ K‘;‘ 17

The averages for $roblem )

solving and' applications and algebraic concepts, while not as high
as for grade I2, were far higher than any-other content area for -

4

eometry in Tables 5-1 an;\L

d 3§ significantly greater
elementary teachers do.

»

»®

[ 4 ' hd 1
select the statement that

would best describe their use of ynits of measurepent 'in their non-
The data relevant to this question are sym- .




A Table 5-3 .
Elementary Teachers: Use of Metric Units
of Measuremsst in Non-Mathematics Classes

-

77

Percent Selecting Each,Stagementr

“

Grade‘l Grade 3 Grade 5 Grade 7
Use metric units only 65.8 -52.8 45.0. . 32.8
Use both metric and British units 30.5 44.8  51.1 63.0
Use British upits only 1.4 1.4 2.0 - 0.8
» I teach only mathematics classes 2.3 1.0 2.0 °© 3.3

Accotding to the Curriculum Guide for Matheﬁatics, the
metric units of measurement are the only units of measurement to be
used in matematics classes in K-12 by 1978. By 1978 the metric
units are to be the predominant units of measurement for all

* instruction in elementary and secondary "schools throughout Canada.

’ The primary grades are over half way toward using only metric units’

° in al instruction. { It is not logical to expect the generation of
Cangdians that is now in elementary schools to think in metric
terms if British units bf measurement are used in all of their
classes.excgpt:mathematics. Yet fewer than one-third of the Grade
7 teachers use metric units exclusively in all thedir instructiom.
As.will bé seen in the next section, the situatioq apgears to.be
no better at the secondary level. ‘

.2. Secondary Teachers
R 3 : N .

"The emphasis #n introducing the metric system of measurement
has been at the elementary school level. 1In the elementary grades
the curriculum objectives include only metric units of measuremerdt
(except Grade 7 which includes both metric and British units), . .the
textbooks are completely metric, and many materials are advertised
for presenting the mgtric system to elementary students. These and
other factops are missing at the secondary level.

~

secondary teachers were asked to respond 'to all items on
the questlonnaire in terms of their mathematics class(es). The

o
¥

Y
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: . Table 5-4 \\> '
) ‘

Secondary Teachers: Use of Units of Measurement in Mathematics Classes

F > . . ’ Percent Selecting Each Statement:
. ‘ ‘ Grade 8 Grade 10 Grade 12
VAN |
Use metric units only 48.0 96.9 13.6
Use both mettfic and British units 50.9 62.0 85.2 ,
i Use British units only 1.1 1.1 . 1.1
- . o 4
¢ ~ i % ,
. . - There is no mention of units’ of measurement, British or,
P ‘metric, in the Curriculum Guide for, Mathematics in Grade 10 or 1%.“

' Tn Grade 8 the Curriculum Guide requires that both metric and
- British.units be presented. 1t is not surprising that at none of T
the three secondary grades surveyed were a majority, or even a
plurality, of teachers using metric units exclusively.* It is
_surprising that only about fourteen percent of the Grade 12 teachers
use only metric units in their mathematics classes. If the goal L
stated eaﬂlier is to be attained, in less than one year, almost 100%
of the secondary mathematics.téachers should be using metric units
exclusively in their instruction. ) \ =
lﬁw N ‘ ) ’
7 s

w‘

5.3 Use of Aids in Planniﬁg, . N \JK

’,

5.3.1 Elemeptary Teachers ~ 7

- _ [ Elementary teachers were asked to rank each item in a list of .
) fesources according to its usefulness in their planning day-to=-day
lessons or units in mathematics. The rankings were on a scale’ from
. 1.(not useful) to 5 (very useful). The results-are'pressnted in

~ Table 5-5.

Pl
’

' ) Of the eleven rows that show statistically significant
T ts, eight are due to th& primary teachers having ranked the N
item higher «han the intermediate teachers, and one by ‘the primary
<~ teachers ranking the item lower. #Using the students' mathematics
ﬁzktbook,-while ranked high by all four groups, was ranked lower by
the pyymary teachers. The lower ranking is probably due to the fact
that, Zimgiied to ‘intermediate level textbooks, very l1ittle fnforma-
tion concarning the lesson is printed on the pages of primary ) ’
students' mathematics textbooks. '

. All four groups ranked the following items higher than 3.5:

- 7 use of students' textbooks, and use of the accompanying teachers'

. gyidebook. All four groups ranked the following items less than 2.0:

. hool district mathematics specialis;s~?nd district supervisors.
e . .

o 4. Co | :753’ K | ‘3.

. . A




In addition, primary teachers ‘ranked ideas from in-service activ- .
N ities apd ideas frad’colleagues higher than 3.5. -
v ' \

. PR T )

Table 5-5 s .
i Elementary Teachers:
Usefulness of Resources for Planning Lessons

p
] \ - . ) Average Ranking: T,
\ Resource . . Grade 1 Grade 3  Grade 5 Grade.7
Last\ysér's preparation* . 3.40 3.23 3.20 3.43 ¢
B.C. Mathematics Curriculum Guide* 2.98 3.07 —2.72 . 2,77
B.C.T.F. Lesson Aids* 2,27 - 2.36 2.18 °. 2.16
Idea books* 3.61 3.34 3.10 3.02
Ideas from in-service activities* 3,80 © 3.50 3.09 3.12
Ideas from colleagues* ! 3.64 3.54 3.24 3.25
Ideas from university courses 2,50 = 2.45 2,42 2.52 ¢
Materials from your district o ( . -
-Resource Centre 2.66 - 2.67 2.55 2.49 )

Professional journalsk : 2.35 ° 2.35 2.15 2.18 v
School distrjict mathematics - -~ ’ * .

specialists ° : 1.97 ‘1,91 ° 1.90( 1.81 (
District supervisors¥ ) 1.95 1.87 1.66 1.63 .
Students' mathematics textbook* . 3.55 3.88 4.03 4.09 . ’

G Teachers' guidebooks accompanying the . ~ -

different mathematics textbooks* * 4.00 - 3.9 4.00 3.64

Locally developed curriculum guides 2,75 2.80' 2.58 2.65 !
- Materials obtained through commer-

- ¢ial establishments* 3.13 3.24 2.98 2.83 . ¥

L v

* indicates-a significant difference at the 0.05 level among the respondent grougs.f

Recommendation 5-1: School districts should éxplore ways and means of
making spectialists' services more readily avdilable and of,more benefit
to elementary teachers. g <

A

5.3.2 Sééonggy Teachers
N »
. Secondary teacherg were 1so ‘asked to rank a number o teach-
,>b ing resources according to their usefulness. > The scale used ranged
from 1 (not useful) to 5 (very useful). Several resources on the
§y§ﬁentary 1ist were changed to make the revised list more approp-
jate fggi-the secondary level, but the résgonse mode was the same., .
The redliks for this item are found in Table 5-6. ) >

g .

0\
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. e Table 5-6 4/15 '
h Secondary Teachers: ~ -~
- ; Usefulness of Resoungces for Plaq\vng Lessqps
. i ~ \ Average Ranking: .
N Resource‘ N | . Grade' 8 Grade 10 Grade 12
Last year's preparation* v 3.34 3.57 3.98
B.C. Mathematics Curriculum Guide* ) -2.8 ~  3:06 3:08
B.C.T.F. Lesson A'Lds* . T 1.81 1.76 1.50
The provincially adopted textbooks fer students*  3.77 3.91 ) 4.28
The tedchers' guidebook accompanying the pYo- . )
vincially adopted textbooks . 2.53 2.55 2.76
Mathematics books which are not provincially . *
adopted 3.16 . 3.34 3.33. .
Mathematics books which are not textbooks 2.78 2.81 2.89
Ideas from in-service programmes 2.62 2.62 2,64
Ideas from universit$ courses¥ . . 2,24 2.43 2.68
- - Materials from your district Resource Centre 1.90 1.83 | 1.69
Professional journals* ’ 2.16 2.48 2.63
School distrit mathematits specialists¥ 1.79 1.66 e 1.49
* . District supervisor* 1.39 1.32 1.18
Locally developed curriculum guided* 2,65 2.60 2,13
Materials obtained throuéh commercial *
N 2,80 2.70 2,69

establishments
M * ¢

* indicates a significafit difference at the 0.05 level among respondent groups,’

L S
-

Unlike the elementary teachers, there is no one group of
/ﬁecondary teachers that ranks items consistently higher or lower
than the others, thereby causing most of the nine statistically ]
significant differences. The Gride 8 teachers ranked ‘one of the , «
nine items higher and two items lower' than the other two groups. .
The Grade 12 teachers ranked one if"'hlgher and two items lower
than the other two groups. . R .

L .
* ’

Four items were given an average ranking of less than 3.0
and all three groups ranked them as stch. Thé four items were
B.C.T.F. Lesson Aids, materials from district Resource Centres,
school district mathematics specialists, and district supervisors.
The last two items are the two that were also ranked low by the
elementary teachers. ’

. One item was given a high ranking by all three groups: the
provincially adopted textbooks for the students.‘ In additionj Grade
10 and Grade 12 teachers ranked last year 's preparation higher than
3.5.

. »

S S
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5 .Recommendation 5-2: School distriets should explore ways and means
of making specialists' services more readily available and of more R
benefit to secondary teachers )
5.4 Factors InfluenciggﬁMathematics Instruction
5.4.1 Eléﬁentary Teachers N 2
. The elementary teachers were presented a 11st of sixteen
factérs purported to affect mathematics instruction-gnd asked to ®
rate the factors on a five-point scale (1 = low prigrity,.5 = high
priority) according to the priority they would give each, based on
the effect it has on the success of their mathematics programme. e
»+ The average rating for each factor is presented in Table 5-7. L
Table 5-7
Elementary Teachers:
Factors Influencing Mathematics Instructlon e
- : : Average Ranking:
- _Factors . —~ Grade 1 Grade 3@ Grade 5 ®rade 7 ,
= " — ry -
Réduction of class s;zg ! - 4.24 “4.28 4.%4 . 4.17
Greater release time for™lesson preparation 3.57 3.71 3.6Q 3.49
More clerical assistance 2.53 . 2.63 2761 2.51%
Bettér library services - 2 2.12 2.08 2.05 2.10
Reduction of total pupil load¥ 3.82 3.90 3.68 . 3.62
Improvement” of physical facilities* 2.80 N\_}.SZ 2.54 2.49
Textbooks more sqited to instruetional i
. neéd* - . 3.37 ~ 3.83  3.76 3.82
Increa31ng time allotment for mathematics* 2.46 “ 2,70 2.86 2.81
" More effective teacher educataon _pre- ’ )
s&rvice programmes \ 3.49 .3.57 . 3.44 3.32
More effective iM-service and professlonal k
- development S 3.63 3.70 3.57 "3.51 s - '
More release time for in-service and
professional . development* 3.56 3.68 .32
Curriculum guideé‘(hat offer more assis- ..
tance in the instructional process © 3457 3.67 3.56
. Cur culum guides that outline content . )
in spec1f1c terms - 3.56 3.71 w61
More Learning Assistance Services 3. 21\ 3.37 .22 e
More mathematics manipulative materials . .
for individual c¢lassrooms* 4.29 N 14 3.79 3.66
Ability grouping of students for classes* 3.08 3.39 3.44 3.59 ° .
1. : )

A}

. * indicates a sigﬁiffcqnt difference at the 0.05 level dmong respondent groups,
. ) [

e Y )




Of the seven statistically’ s1gnificant d??ferdﬂces,'four vere Ty
were caused by the primary teachers ranking the factors higher than -
/, the intermediate teafhers. One was caused by the primary teachers, .
v in particular the grade one teachers, ranking the factor lower; and 4 |
“the other two were caused by the grade ore teachers ranking the "
factor much lower than\fhe:other three groups.. . - |
3
All four groups gave eight factors- a rating g;_ea[ han(’ 5 s
and no -group gave an average ranking of less than 2.0 to
factor. The eight factors ranked highest by all four groups in .,
order of. priority were ,reduction‘of.class size, more mathematics
manipulative materdials for individual classrooms, reduction of

total pupil load, textbooks more suited to instructional needs, R
curriculum guides that outline content in specific terms, more » |
effective in~service and professional development, more release \ ,

time for lessén preparation, and curriculum guides that offer .more
assistance in the instructional process. ‘ )

In addition, the primary teachers ranked more effective .
teacher edycation pre-service programmes and more release Fime for
in-service and professional develoﬂ&ent higher than 3 5.,

The factor with the lowest average ranking was better library
services with an average rating of 2.09. As shown in Table 5=7,

. there was no statistically signifdcant difference on thie/factor, ’
meaning that all four groups were in agreement. This low rating
could indicate either that library service is already good or that
elementary teachers do not.use the library for their mathem&tics
'classes.

v

;

!
. - ‘."’ - ' + - ~n’~§
These elementary tea;hers have a number of recommendationé//" ]
to make to varfous groups of people concerning factors which influ-
.ence mathematics instruction. Textbook authors need to try to make
,textbooks more suited to instructional needs. Curriculum develop-
ers need to produce guides that outline the content in more -
specific terms, that offer more assistance in the instructional
process. School boards need to explore ways of reducing class size .
and total pupil-load and of proyiding more mathematics manipulative,
materials for individual classrooms and more release time-for —
lesson preparation. Teacher education institutions need to prowvide '
more effective teacher education programmesx especially for primary
education studentsy The universities, teache and school board .
personnel need to comblne their efforts to proviﬁg more effective
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~ 5 N 2 SecondarXVTeache_gg‘?

7

Secondary teachers were asked‘to rate the same siéieen
factors as the elementary teachers’using the same type of scale.
The results for the.item on the secondary form the\questhnnaire
are presented in Table 5-8. . : . ’

< Table 5-8 : «
Secondary Teachers: . .
Factors Influencing Mathematigs Instruction .

ra P
Average Rankiﬁg:
+Grade 8 Grade 10 Grade 12

* « L
Reduction df class size* : . 4 4.26 4.02 3.78
Greater release time for lesss%Q preparation : 3:24 . 3.40 . 3.16
More clerical assistance | - . *2.65 2.76 2.59
* Better library services . ‘ ) ,2.15 f 2.41 -~ 2.18,
Reduction of: total pupil‘load e, : {}\.5 3.54 . 3.47
Improvement of physical -facilitieg&* - ¢ »3.02. 3.10, . " 2.66
Textbooks more suited to instructional needs* | 4106 " 510 3,75”
JIncreasing’ time allotment' for mathedatics* - n ™ 2.86 3.07 - 3.73
-More effective teacher educatlon pre- servzce ' . d )
programmes3/ ., . : . :3.34, . 3.18 2.83
More ef ective in-service and profess1onal . ) ; .
development* . . T 0346, 3.42
More release time for in-service and pro ssional"«
development < ‘ Eg - 3.25
- Curriculum guides tHat offer more’ ass1st nce in .

the 1ngtruct10nal rocess* s £3.40°
Cur:;gulum guides that $5tllne content in mége - ) ‘

04

- spedific derms* . \ L
HMor Learning A§s1stance serv1ces* Yo
More mathefatlcs manlpulatlve materlals for
- #individeal’classrooms¥ o ?

Ability grouping of: students for classes**

o

.

3.
'3

27
93

P s

e

* indicates a s1gn1f1cant dlfferehce at the 0.05 level among respondent groups

- There were eleven items y1eldi3g statistically signiﬁicaht
, differences, 'of which five items yiel eq” statigticafily, significant
differences on-both tHe elementary and secondary forms of the®
gpestionnaire " Those five items concerned increéasing timE&allot-

- e for mathematics, more mathematics manipulative materials for
4 dividual classrooms, improvement &f physical facilities, textbooks
\\ more suited to instructional needs, and ability grouping of students
“for, classes ST X . . i '
\ e e .
of the.ele&én statisticélly significant differences, .eight.
, were caused by the grade |12 teachers ranking thevitem significantly

* - -
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" 10wer than teachers of, the other tiwo grades did" - g
'3‘/ ’ All three groups gave thiee’ items & rating in excess of 3. D S
~ The three Ltems &ere reduction ofclass 51ze, textbooks more suited
' to 1nstruct10nal needs, and ‘ability grouping of. students for -
- classes.

The first two also recpived high rankings rom the prim-

] aty and 1nterredia£e teachers.. nIt is commen practice)in the,elemen- . |
' © .tary classxgom to opganlqe the mathematics class int smaller groups

, baséd on some measurement of abilitys As a result, -elementary

, teachers did fet ragk ability grouping of students for classgs as a
high prjiority, though the grade seven teachers did give it a rat1ng

of 3.59. Oh the. other‘hand total class instruction is‘very common

in the secon axy mathemétlcs classrooma(93Z of the seeﬂndary . "
‘teachers resp0nd1ng marked that ¢hey’ used total class 1nstructioﬁgr
frequently, see Section®5.5. 2) and the secondary teachers ranked -
ab111ty grocuping of students for cldsses as the third highest 1tem

.t om the pr10r1tv list of sixteen items. g v . s

N o'
f .

5The grade 8 and lO teachers also ranked reduction of total
papil ioad and curriculum gu1des that outline’ content in more -* ®
specific.terms.as being of high priority. The grade 12 teachers -
ranked 1ncre§s;ng t1me.allotme1; for mathematlcs as be1ngqof high

priority. - - e E) \
- e "y ' . N . ~
. -/ < > R
- As with the elementary tedchers, mno it had an average
N ratigg lowesr than 2.0, The item with the lowest overall average .o
\(2 l ) was, aga}n be‘ter llbrary sérvices. . L .- 7 -
5.5 ~Use of,Teaching Aids < . : . . PR o -
- . N . . » -
z . y . ") - Coal _ < . .
5.5.1 .Elementary Teachers . 4 :
- ) K ¢ ,‘ - .
' . .The 1list of, aids- used in teach1ng mathematlps was orgénxzed
LR intd‘three cafegorles:‘ media mater1als, and methods, The o
. elementary teachers were askeﬁ to respond to ‘each ditem on gthe list
- according to’ whether they.used the item freduently, 1nfrequently, )
_+* or-mot at all. The data presented in Tables .5-% to 5-14 are’ “aver-
Ages., computed hy ass1gn1ng the following scores: . "
. :.\> - . " A . ) , ' . U - v \ .
T " ‘%esgonse ¢Score | - L .
' “Not at all’ . 1 - T .
o ) Infreguently ’ 2
[ . Frequently N 3 ¢ )
: . . - o 4. ' - N
vy LFigure 5-1: Response;Scores ) : .
< ' 7/ . 7 . ). ~ < "
* ~ . . S \
oo _ ~ S S .
- . 4 e v Vi
. © oy
B 84 ; /.
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, i Six different media were llsted as BOSSlble alds f§; mathe-
. matical JAnstruction. The data regard;ng.use of these-aids gre
. listed in'Table 5-9.- e T " :

b &© , - . . e
of the gix gtems'listed over, half. the primary teachers had‘
not dﬁed fige_ The ‘chalkboard, as: expected is by far.'the mésa e
common medium useﬂ in the mathematlcs classroom at all levels. " The
overhead’ projector_ is being used to some extent probably.as an
alterdatiye'to'the chalkboard. One pr1mary teacher in ten, one
.+ Grade 5 ‘tedcher in fxve: and one Grade 7 teacher in four responded
o that they useé the overhead pro;ector frequently. Films and“f4
B strips are not b ing used frequenbly by. the elementary teachers.
Only five of the almost 2000 élementary teachers responding make
frequent dse _of television in their teaching of mathematics.

L)

-

* + + Table 5- 9
Elementary Teachers: Use 'of Media

.
-

. ® Grade'l Grade 3 Gfade 5 Crade 7
1 . ‘ . . o, .
Televisionk , | s 1.10° 1:40 ‘116 L. 2&»
Films*™ Lo " 1.36 1.41 .46 1.4
Filmstrips (or\Ioops) ~ 1.50, 1.51 L.50 4.52
~~ OVerhead projegtor* Lo ) g .56 - - 1.55 »1.86 . .02
Opaque projector =~ * . .21 1.21 .27 .26
Chalkboatd - \'°/‘g‘95 T 2.98 .94, .96

[
la

4 - e . 4 ¢ N
N R . z - e _ - N

»

-y - — _
* indicates a significant difference at the 0205 .level among the respondent group.
“ ‘ " 5 ' . .

2

-t
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Materials

\“ Pl \ v
Thirteen items wene listed as materials, that aﬁght serve as
ids in elementary mathematics* 1nstruction. The résults forrghe
s ¢oncern;ng materials are summarized in Table 5-10
¢

\
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-
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\" . © '~ »  Table 5-10 ,

- Elemen;tary Teachers Use of l%terials‘ :

< A [

s - - ~ . — N - '\ v . [P »
. e ¥ v - IR . - Grade -1 Grade 3 Grade 5 Grade JZ°
N “h ) . ' .d . )
 Hangrheld calgulators# (2 1Y 1:12 7 .0 1.22 1.4l
. Commercially prepared,handoGts* "~ ~ . 1.86 1:98- 2.03 1.94
. "% Teacher-prepa¥ed handouts L. v, 2.80 2.81 2.77 2.76
Lt Teacher-prepared gamesk .o ' o, 22778 2.69 2.35 2.12
A Teacher-prepared- workcards* . <t .7 2,65 . 2.58 2.23 - 2.03
< e : Base ' 10’blocks* - R s .89 -1 1,62 1.36 1.18
. Cuisgnaire rods* ) ‘ ’ : 'I.‘Z3 < 1.46 - 1.20 1.11
" Metric equipment ,° . 2.39 2044 . 2.43 2.41
¢ At(t:r:l.but:e blocks* /’." N~ ;0 .. 22,06 1."5'3 1931 “1.21
Abatus* . . : g 1.85 - 1.50 .. 1,40 - 1,22
S oSolﬂ geomenrlc shapes* ) . S 2 VAR 1194 © 1.85, ¢.87 "
L '; Dice* '\ Coen / . 2.24 > 2.06 "1.62 d.56 «
., Playing cards* 4 YT . 1..98\\ " 7r.93 .’1.58 SR BT 1N
pavios o g g e e »
" - - N3 L 3 ¥ < N
. . lgrldlcates a s1gn1f1cant: dlffg ,ane at the 0. 05 leyel among the respondent\ gx;oups. /
\‘L. ) lo P & .5, - . .. }\ ) “
. " ) ~Hand-held’ calculat:ors, wh1ch\\a(e current:ly a. topio f dlscu,s«- ‘
’J sion at, aimost all frathematics conferences, are ed .more requent-vm' . j
5‘ 1y by i ed1at:e'l .teachers'than,primary teachers, _as. expectsed < A *’0 v
. w . =t However, Lless than five percent of the int:ermediat;e t:eac ers use , " e
o "~ Hand held calculators frequently, « A separate discugsion of result:s . ’
. * ’ ) on - items spec1f1ca11y concerned with the use-of hangiheld ‘calcu- » T4
P C lators’is present:ed 1n‘Sect:ion 5 6 of this report:. . . ° - . )
. veo | T . K , ./
. ‘&: . .~ . The mat:er-lals used mqst frequently by’ pr*:uuary teachers are )
- a ° A .t:eacher prepared The three teacheriprepared items, teacher-pre- X
oo B ot t pared ha{?dout:s, teachér-prépared bames, and teacher- prepared wor k- o
+» . .cards, were used frequent:ly by over t:went:y—flve percents more, .
o t:eaohera than. t:he next: .most cdmmgnly used 1t:em, metric equ1pment:
' For 1nt:ermediat:e ti'eachers, only oneé 1t:em on the 1ist: of
y mat:ermls stands out: from nhe resg. Teacher-prepared handouts are
N used frequently by over thlrty percent: more intermediate teachers ..
i . "\ than the next® most: commonly usec} item. Metric equipment amd the - ,
, \ ' other ,té’acher prepared items are, however, ,theg next’ thrge highest e
‘ . " ran%ced’“it:ems as they were w.1t:h the pr ary,‘t:e hersa - Sor “ N
., e, Tt » ! ? S
* \'I . oo Cu1senarre/ods, at’ orte poing qu1t:e common in the* eiemenﬁary .
Te B classrbom, are not uSed at all by am orlty of the element:ary R
’ " R AR - teachers, 'w1t:h ‘over, ninety percent: of ithe, gralle ‘peven tedchers
. b respondlng\that they d}d not: usé t\hem dt all.- \;9 k\ oL N
[ " . . & .‘ .' S N ) . s r




Methods R g 'xl ‘ R .

§ N

[ ’

* Six methods of‘p}'esentink mathematics to 4n elementary’ ’cl;a,ss
"o were listed, and ‘thc_e tédachers respondad with¢respect to the frequgncy,
_of use of weach method in their classes. The results are present&d
- . 7 in Table 5-11- v : ) ‘

4

’ \ v::"l‘t'lg"p/er'cgnt of teachdrs whd dg ~nSo‘t ,use learning centres at

) q_ll’ipcreas'es as grade level 'increasess starting.with, about six(: en
percent ‘in Gta e 1 to about fifty-one pertent in Grad,e..?—.' Whidl it_
grade level increases .the perceht. of teachers who

- - - is true’'thatis r
use laboratorieég increases, over three~fourths of Grade sewven teachers

do not® use lab a{ories. o . .

- -

w s » \

. Dne interesting comparison that canm be made is betweén the ’
., bpercent of teachers res onding that they use indiyidualized instruc-
. . - tion frequently 3and total clags instruction frequently... While the
‘ gw@\approé‘ohes- appear to be incompatible théﬁare both- usgd frequenpl‘y
by a large-.majority of the _teachg—:;r‘i%% Total ¢ ass, instructidn was
. the Tethod most"teachers at each gitZde level marked that they used
. frequently ancj' i\nd‘ividualized ipstriction was segond: - Moreover, .
*individualized instruction was uséd frequently by almest.twenty-nine
percent ‘more Gk 1 teacher,s,thém the next mgst commotﬁ—y
T learning-centrey;. this sae paftern held for-all grades with the:
" ‘g}fferencé expanding to sixty-fivfe percent fs{ﬁGrade 7. * . \
L, . .« e ¥y v £ -
° P “' T;é 1¢ase-h§ed methods are téfm teaching, over eighty-six pér-—,
ceat, of the teachers do npot use’ team teachihg at all, and computer--
. 'ailde)& -#nstruction, over ninety-five percent of the-teachers do not.

»
e

. use computer-aided ir‘vstructio‘aﬁ all. , co o
’ ' Tk . T ' ' R W . ‘ ' ) //
’ ' . ) 4 L] * Y ~ e
. 5.5.2  Secondary Teachérs ‘ S . .
’ N ’ * +

) 0 - . ’ . , A . . S -
sart *with’the elemehta form of the uestionpnaire, the list °
..ps _ ry form q

L]

-

used method, -

. i . . i % ) i
- S . - ©  Table 5-11 . :
> oL, Elementary Teachers: ) o
L. Use of Different Instructional Methods R
+ M i \ ‘e ’ Pt ’
k) ' - el P4 i LA N
- oo el 4 : ‘
fY .. , Grade 1 .6rade 3 Grade S Grade 7
Ly ” = All' . o ’ ‘ - * : ® ’ - . 1) N
\ - N - M ~ ~)
[ ,‘ o ,, . . . A ICM_.I I » . . . o
Learning Centres#* b . ’\) o 2.2600 2.05 .~ 1,73 1.35 ¢
Individualized instruction- CaE 2.68 2.69, 65 A69
Laboratoriesk, L R ~ L6 1150 0 0 /1,23 e S Vs B
Totﬁas\s inséi’g%tion . -" s 2,68 2,71 2071 '2.74
. Team\teaching", SR T Y s 120, -lag 1.18 1.17.
: Compdtgr-laide;i ~ir‘rstr:}m:t;;L/on‘ / ’_ N 1.03v ° 1.04 1.06 1.07 ¢
' ! . B AR w - P - = - *
' * ‘indicates @ significant difference a

»

-~

t the'9.05-level among ,\the'requrlldeqt' groups.
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. o* " of aids used in teaching mathematics ‘was or’ganized int:c; c:at:e—- *
gories: media, materials, and methods. The 'secondary m matics )
. teacheys responded to each item in the list according to whether v
’ they used the item frequently, infrequgntly, or not-at’all. The S
' \ , data presented in Tables 5-12 to.5-14 are theaverages based on the _
% ) scores defined in Figure/5-1. . .
. - . ! ‘_ . : . 4 ¢
:'-: ' .. * Medga ' ) e e
?j ':z‘: A :‘, k_)" \T - : s ' , .." 4/
. LEse t ‘ N A ' toy . . . o
: [T R The same six media items were used for both the .elementary
L, ,v‘;;;_.\ﬁ,,- ca,/ N - . . X
L . \‘e-‘{;J ; aud secondary teachets. The data from the secondary mathematic's. }
L . ;"_“.; .tea ers, concerning .thePuse of media are presented .in, Table 5-12. )
. »* .2 er . N - A 4;:‘ - . . . . i . .
. oA LRSSV : N
v I 'x? . \T A . dpple 5712 . , .
ST 'u/j‘ N 'Se<:\0ﬁda1.‘y‘-,'1‘he:’é=ch%{:‘s/:2 Use of, Media )
) . » - ‘}d (‘° - - . 1
' IR t . )',V e, '\ “ yGrade & Grade 10 Grade 12 °
: « ’ i N o Ny ey ° N ‘ " - .‘“r /‘. " ) " .
Ll (e CA S N
. Television ) j, vod oL, " Y04 T1.07 e 1;&\ )
- - Films' °© . R . @l .27 1.3 - % 1.24, .
., Filmstrips (or loops) Lo " . 1.3 1.36 w1317 7
.. Overhead ‘projector*’ « Y AN St ’1.81 , 2,03, L2505
.| - .- ‘Opaque projectos N 4 g 1.12y° 1.11 <l
+7 v - chalk-board’ e s 2%5)  2.93°  ° 2194 4
" ) e - N . ' » :
2 KA z%’*érﬁi‘c‘acy a Sign':if:\i'carlt;-diffﬂef‘enc_:.é at th%O{QS-léve‘l" amortg the. Eespbr}der:t groups.
® R ) Oué( two-th#rd$ of the:sec dary~mat11\qmat:f%s°-teachers indi- ° -
n zi‘ ' ' .- cated that \theyydid, not -use any of sthe six items on”she list at all.
L S ey Oter ‘nipefy percent of the "secondary, teacher’s had "wot. used’tele— .
\,, N, o * .visiop at all and no -seeondary pathematics tea’gbé’“gs responded that.
T, vt . they used- television frequently. The c¢halkboard is the ‘m%st: popular |
[ © " pediym for presenting mathematics ingtruction.with about nitety=five

. -percent of secgndary te

[P

s * ' '::!
NI
fﬁ'- . ’

achers responding

that they-usé the cha}llgboard

" ~frequently. The oyetrhead projector, howgyer,. seems to making in-,
SAY T roads as an alternative to/ the chalkboard among secondzry mathematics ¢
. ) -+ teachérs :Gpe oyt.of 'e've‘ry‘ five Grade 8 teabtfers an a‘bo‘u\t'%’ne out
oy L i of efery three"%ade_'loaand 12" teadhers use" the overbead projector.
2 e frequently. Over the ghreefgrade lévels, thirty-three|percent of «
s (2‘ i~ the teachers’responde that “they*never use t:ime‘mfé_rheaﬁ projector ", ’
" . .7 " Compared to forty-three percent of t}he elementary,teachers. : )
"\;h. ’ vt -‘“"~/'§\ * - " ‘;'.“'q'x‘. . ‘-‘ .
i ;o , ‘x,li‘iaterials, L ] - ffl‘.l . o .

istéé)

., A s L{ -
{  Eight ‘iteqis_were 1

ag matérials that might serve as ,aiﬁs

N *‘( . . ia}maf.héma'tics inst:_ruct:ion; The data for the items 'd’ealliqg',vgith -~
‘ materials are ‘summarized in Ta 1e¥5-133% e . P
' ., ) . X . RS & ‘ '
) N ' . - ! bdiad ‘ ! , p < 7 -
T . 7 . v, ) ‘\> ‘ A ' “ )" L e .’ ot
. L a; ] ‘., ;. / 1 . . o 'g R e . .
’ N ' 3 . [."‘ *, -,
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‘ Table 5-13 _ .
Secondary Teachers: Use of Matetials

-

° -~

Grade 8 * Grade .105-—-:1‘:52&_(2

e ¢

1

1.59
1.81
2.87
2.04
1.69
1196
1.17
/1.11

C X

N
03 o v 2047
70T C1.45
B2 274
.92 . 1166
.59 1,47
.89 1.57
.18 "1.43
26 D166

. \
. Hand-Held calculators* ‘
CommeTcially prepared handouts*

Y Teacher-prepated handouts
Teacher-prepared games*

. Teacher-prepared woxkcards*
Metric equipment* %:E>¥*l
Computer#* . 5

Slide. rules,

A

%

“

v - -
p—-p—-p—-b—‘p—-Np—-N.-,‘\

' A
' /

~ ¢ .
3

1

* inéicates a

o<

. 3 .. . .. * ‘ - M y o ’
51gn1f1cént difference at the 0.05\level\gmong the. respondent group

‘ Hand-held calculators are beginning-to he'used in mathematics
L .classes.\ As_graQe level increases, so;ﬁoes=thq Use of hand-held

calculatogs. > The percent of teachers whp use hand-held calculatoérs

frequentl X ncrééses from abouE’nine Percent in Grade 8 to about - -,
'fgftylgeven percent in Grgde 12. The perdent of teachers who do not LN

ugge hand-héld calculators ht all drops from about fifty percent in

Qiaﬁe & to about ten percent in Grade 12. !A.disc@ssion of the, results

n items sﬁecifically concerned with han Z'h.;ld calculators i presented
in Séction 546 Of theis chédpter. /9 » ‘

. . . . N

PR

f s

- »

. 2 . Nl ot *
yaelded'the.ﬁigﬁest average in each -
“percend.more’Grade ‘8 teacherg indi-
pi’paréd’handout§ thaﬁ.ani:ptﬁgr éag%rials
SW s ¥
- ' v oL A cyy

Over the last decade, ‘the use of the.computer in-secondary. ‘
haé Thcreased rapidly. 1In spite of this, about®eighty-six -,
of the 'Grade 8 mathematics te hers and about eighty-three

percent of the Grade lO*ﬁ%thematic§ chers do not-ude the computer’.
*at all. 'A discussion of the results on jitems specifically concerned '

with the use of th# computer in Secondary mathematics classes is pre-

_ sented in Section 5.6 of thig'éhaptér. 9

nz mathematics to a secondary class’
teachers responded attording -to frequency of ‘use
heir classes. The .results are presented in Table

*
.

g Téachegiﬁfebaréd handouts
of the three groups. 'Sixty-three
cated th#&'t.they used teacher-

¢ dtem, e

- »

»
’

. 3
+ $° . - '

‘o
$chools
percent

[}

" .

-

AN
~
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. Methods :
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Six methods of presenti

were listed and th :
Of each method fin
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h . . \ ; . Tabhle $-14 ‘ )
. ) - Secondary Teachers: ' LY
o ] - . * Use of Different Instructionadl Methods
. ) . . \ .. . ) ;
. - - _ 7 AN £ .
N Lo i ) L ) _+ Grade:8 Grade 10 _.Grade 12 - |
- Learning centregi : 1.23 - 1.22 1.24 ’ .
. Individualized instructi - 2.5Q°  2.50 2.43 e
, P Laboratories o 1.24 . 1.28 1.25
Total class instruction - , 2.92 2.91 .2.98 -
- { Team teaching * 1.09 1.15 ,.° 1.14 v
: Compufer—gided instruction* . , 1.10 1.11 " 1.29 —
— . . . . . ' W R
\ * indicates a.significant diffe¥ence at the 0.05‘1eqé1 among the respondent ’
[ . : groups, . }
! L4 . v . 3 - I

. " 0f the six methods listed for presenting mathematics to a
secondary class, four are not being used by any sizable’ group of .
secbndary mathematics teachers.. Over seventy-five, pgeréent of ghe’secoﬁﬁ—;’k
_ . ary mathematics teaghers dg not use learaing centres or laboratories at
LU " +all. Over’'ninety percent of the Grade § teachers do not use team N
“ teacking pﬁfpomputen—iided instruction‘§¥.all. ?9ah teaching and * -
' .~ ecompugeg-aided irddtructign are not used ag a;‘LIN’y eighty-seven ,per- . y
- ° tent and.ninety perc?ntﬁiespéétivefyuzof_ths Grade '10 teaéhers and, »
eighty-six percent,-and seventy-three pergent, respectively, of the -
> o ~ Grade 12'teacPers. v T ’ e . e N s,

s < . - R ,° - .
1S .

j\ ' : . Ai/ﬁiSCusged inxsééciOn\sls,; of chighchagggr, ;9£a§ clasé D

- 5 l instruction and individualized instruction may appeax to be inco@pat—.

- ible; but those are the two methods most ‘widely used by both-the elem ™

.. ] entary and secondary teachers surveyedy Unlike elementary teachers,

. h%yever secondary mathematics teachers make a” much Ebke extensiye, - \ e

Y . use of ftotfal class instruction. Totak clasé instruction is ‘used N
T frequently by over ninéty percent of secondary mathematigs: teachers, é; .

& L. with almost ninety-eight percent of Grade 12-teachers responding.  ~.-

,thaé ;hey'use it frequently. Though i dividualized.iustfuctiqn wag§ ) -
° ' the second most commonly used method hd "was usedefreQUehﬁlquﬁ about- .
’ forty-five to fifty-five peycentsmore secondary teachers than the'- - |

. next most commonly used .method, it was still used freqdently'HyL N

na . thirty-five to forty percent fewef.qéachers than tdta}\éiass instruc-~"
: ; dion. o N - ) ’ . . . . L 3
“ . . . ” s N " ‘. .o

. -
N - {

N ,
N

-

4~ The only, major differences between elementary and seoonqary T
teachers surveyed with respect to methods used ar® that elementary
ﬂ‘%eaghens'uSe learning cehtres more fréquently* and seéogdafy teachers
: make more useé of total clas§'in5truction. With respect to-materialsy
. ( thé secondary {eachers make°more use of hand-held calculators-than* .

‘ - the ‘elementzry teachers and the elementary teachers make'ﬁor§l§3e pf-‘
o+ ' geachef-prepargd-workcards than the Secondafy‘tggbhegs. In the ‘area
) T . of media, elementary teachers make more use of film and’filmstrips
Q 6 n » . Do - .
B ) s . . . C
, -0 ot o JO: ) . . s- e . i

. s ° . o .
:
V] ~ LY

4
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- than secondary teachers, but neither,group uses them extensively,
_ Secondary teachers make mgore use ‘of the overhead proJector than

’ o

-

X

elementary teachers.

L4
"~

Recommendation 5-3:

-

~

Teachers of mathematics at all‘levels should
, vary ‘their teaching approaches to include such techniques as the
. se of Zearnzng centres and mathematics laboratory activitigs. -
\ . Teacher® educators should encourage their student 'teachers to develop
the sktZZs requtred to use such techniques. , -Ng;

546 Use of Calculators an&rComputers
———

N o Lt " \5.6.1 EleMEntary\Teachers \\\ . ’ ) Q\‘

‘ : ¥ / Since the price f ‘hand-~ held calculators dropped to the point
T, at which pepple began buying thew for their personal use, there has

tics classes"in the elementary schools were included on the * '
quesyionnaire, he four questions dealt with whether the teachers

used hand-held” calculators im their Swn

rk, at what level the

-teacherzf felt
in which ways
'« - in their mathematic “classesy a

. . A hand- -held calculators iﬂ-their
Y%

-

A » ~

@gt

vin which ways the teachers used
hematics classes.

»

- The teabhers .responsés to the questibn 'Do you use a, hand-
held calculator in your own work?" are summarized in Table 5-15.

»

- 1

A b ] et £ e
g Y e Tal,eSaé ; ]
D . Elementa hers: ' X
" ﬁersoﬂﬂﬁ Use of Hand-Held Calculators (Pegcent) 2

Students sﬂould be allowed ‘to use hand-held calculators,
eachers alloWed students to use hand-held calculators

-

N T T e

. . }\\\\\\“ ~ - ' 7 Grade 1 -Grade 3 -Grade 5. Grade 7
\ ] o - . * . \

i'%*_ ... 55.0
. '\

- . 1 = ° M ').
‘_\/&( ’_/\ e 29.5 ] 25-4 38:0
g ] * .

* 1ndicates a.significant difference at, the 0. 05 level among.the respondent,groups.

‘

w0

~N

[N

M r .
.

1L 2

Elementary teachers were then asked to specify-at, which levels .

o

(

N

“

S\\;>\ ‘ they fgltastudents should be permitted to use hand~held calculators

'In their ithematics classes. .The first choice was "At no level”,
If’teachers Selected the first choice, they skipped the gpmaining

3

) ‘3"‘.}(

-

results are pres

t#o quéStions cozcerning the use#of hand-held calculators.
nted in Table 5-16." .

These '




Senior \Secondary*

. » -

‘ \
) S o Table 5-16  °
s '; ' "« Elementary Teachers:
. . Levels at Which Students Should be Allowed to Use Hand-Held Ca culators
’ L . , . . 2 . ¢
' . % 3 ' .
. Grade 1 Grade 3 Grade 5 Gr\% 7
// ’ . : ) ‘% . . A\
At no level* -, , 20.1 18.4 19.5 11.8
. Primary - : .95 9.6 ~_ 5.9 6.1
Interm¢diate* 20.1 18.2 « 22.5 30.5
Junior| Sécondary . 38.3 39.3 °37.8 44.3

X ’ 60.6 62.7 . 59.5 70.1

* indicates a-significangﬁdiffqrence at the 0.05 level

-

AN

‘ highest percent of positivé response.

-~y

among respondent groups.

The chief’ factor in the statistically significant differences
in- the data in rows 1 and 5 appears to be the responses of the Grade 7
teachers. In row 1,)E lower percentage of Grade 7 teachers as compared
tghe other three groups, feel that hand-held calculato¥s should not
beMised by students-at any of the four levels listed. That refult is
reflected in row 5 where seventy percent of the Grade 7 teachers re-
sponded that senior secondary students should be allowed to use hand~-
held calculators. Im row 3 the lowest percentage of positiyge response
is by the Grade 3 teachers, but again the Grade 7 teachersWyielded the
All four groups gave their low-
est response to the primary level, indicatifig that they felt primary

-

.

students should not be allowed to use hand-feld c%}culdtors. In fact,
the senior secondary level students are th ly group that receifed
a majority response that they should be allgqwedcto use ‘hand-held

calculators. °

Only those teachers who feit that one or more of tHe four lévels

-

was appropriate for students to use hand-held calgculators responded to |

the next two questions. - .
: vy

Teﬁ different ways a student might use a hand{held calculator
in a mathematigs class were listed, and the teachers, were asked to

. . -

_indicate which of the f2n ways students were allowed to use hand-held

calc§lat6rs in their mathematics ¢lasses.g The results for .that item
are listed in Table-5-17. Since t tedchers could respond to any =~
number of the items listed in Table 5s17, the sum of the columns may
exceed 100%. e : : '
+~ The major factor inWour of the eight stati £ cally significant
differences is‘the response of the.Grade 7 :eachefé' In all four
cases the percent of Grade 7 teachers responding positively was sig-
nifieantly‘greéter than the other three groups. OVerall, a greater
percent of Grade 7 teachers responded on eight of the nine applications
of hand-held calculators. ‘The application they were not>higuest on

-
- °

3 ’ hd
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. & ‘ .
> ;zf A ’ ) 4 s !
.- was allowing students unrestricted ‘use. Grade»7 teachers were the
\ lowest on the first choice, students do not use hand-held calculators

. (‘ in my mathematics class.

o

§§§ L L Table '5-17 . .
| Elementary Teachers:
. ¢ Studénts' Use of Hand-Hé1ld Calculators (Percent)

N N \ a
‘ : T ¥ T
( 7’7 T A v

Grade 1 Grade %ﬂ’ Grade 5 Grade 7

« I -~
7 .
. Students do not use hapgiheld calculators N~
in my mathematics class* 77.5 . 478, }\_* 66.1 v 52.5
Unrestricted use - 1/0 B 0.5 0.9
To check work* . £.7 - (/ 8.§y""f) 17.5 - 23.0
] To shorten computation time-and effort in . / e .
class work* ' 0.5 8}]/ 4.5 11.1
To shorten computation time and effort on tests 0.0 ! , 7.2 ‘4 0.5 0.5
To shorten computation time and effort on oo remerei”” )
. . gon-test assignments* ) _ _ 0.2 - 1.5 f 5.2 . 144
To shorteri cogputatlon time and effort so Q\ . L
that more cencepts may be covered* . 0.7 1.2 2.8 7.4
5 “To shorten computation time and e®ort so . o 0 -
-that a concept may be covered in more depth* ~ 1.5 1.0 4.0 8.1
To drlll on‘computation facts* . 1.5~ 4.4 5.7 6.9
To offer ggrlchment problems* ’ o O 7.4 12.6 27.0
: : . " Ry, .
g <
*zéﬁdicates a rgnificant difference at the O.Qﬁ level,amdng’resgiffjﬁ?‘groups.
Y ’ 5t h Tj ) .
N The ways inm which students are not allowed to use hand-held
calciJators is quite clear. Students are not permitted unrestricted
) use of hand-held calculators, and they are not.allowed to use hand-
. held alculatorsnfb shorteh computation time and effort on tests. ,
These| were the only two 1tems in Table 5- -}7, on which all four groups
agrée . : LT ox ?
‘ , / . " VO d .
) By far the two most €ommon “uses of hand<held calculators -are
to check work and to offer enrichment problkems. The next two most \

common uses are to shorten computation time and effort on non- test
, assignments, and class w pk., :

On the next 1tem/ teachers were presented with three ways in
which an elementary teacher céuld make use of hand-held calculators
e tbe mathematics classroom. The teachers were asked to select
/’ from the list the ways ‘they used hand-held calculators in their mathe-
matécs ¢lasses. The results of that item are presented in Table 5-18.
. t ‘
. In each case as grade levef increases, so does, the percent of ’
'/positive response. Grade 7 teachers not only have the greatest '
O\

4 ’ Y N
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‘(/ .afe presented in Table 5-19. ) -
P . Table 5-19 ‘ L
’ - Secondary Teachers: é:n
- * . Personal Use of Hand-Held Calculators (Per t)
O > - = 4
. . . . Percent Responding: (\//g
(\ ’ . / ) . Grade 8 Grade 10  Grade 12
. ) : .
C
¥es ; 72.9 79-.0 - 79.3
. : -
. R . ¢

94 \
. positive response in every case, but the difference between the re-
sponses of Grade 5 and 7 teachers is the greatest difference between

two cohsecutive grade levels, The major factor in all three signifi-
cant differences {s the rebponse of the Grade 7 teachers.

El

&
.

o - _ Table 5-18 . g
Elementary Teachers: ' . e

Teacherapseﬁof Hand-Held Calculators (Percent) -

-

Grade 1 Grade 3 Grade 5 Grade 7

\ ’ - B

g IS = . RS

“To do the coﬁ%utation so the concept can be ) S e

emphasized* ] 0.7 - 2.2 6.6 °, . - 16.7
To do the computgtion so many more examples . . - ' -

of a concept may be shown* 1.2 2.9 6.4 11.5"
To show students how to use hand-held cal- oL .

culators¥ 4.0 .8.8 = 10.0 22.4

../ . ’ A\
' . o 2 -4

* indicates a significant-difference at the 0.05 level among feququqﬁ SQUPS - _

Pl

s N
Interestingly, the major use of hand—held§palculatons in all

three grades was not fot mathemat}csé}pstructioﬁ, but for how to)use
a hand-held calculator. ’jtﬁw-: - S .
> . el ‘\' .

¥

o e 13
) "‘

q‘ "’".A‘

45.6.2 Secondary Teachers

.

Setondary teachers re
culator questions as the elefygntaty teachers d4id.  In addition, they
responded to two items concerned%with the use of computers in second-
ary school mathematics classes. The results for the hand-held cal-
culators will be discussed first.¥ | B !

v ™ . o ) *

~

Z Hand-Held Calcuiators
53 ;

-~

_ Teacher$ were asked to respond to the question "Do you use a
hand-held calculator in.your own work?" The results for this item
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= Ty Thé perce t- of secondary mathematics teachers who responded .
Tt positively to this qgééﬁio was more than double the percentage of )
. elementa%g teaqhéré.yhof%esp ded positively to the same question.
The_feachers w&féﬁthen_ sked to select from a 1#st of four
levels those at which students should be allowed to use hand-held . .
) calcu gq?ré in their mathematics classes. If the teachers felt that
fe - caley £s shquld not* be used at_any level, they were asked to omit
therrdfo idgﬁﬁdb°q§qséions conéi'hing the use of hand-held calcula-
-’bdfa‘;?,;l '-":{." -'?'\‘ ...'.' 't/ ’ “\ ’ . -
. AR 3 & . L N
| - ', ‘Table 5-20 .
'4\ ' 2’ Secondary Teachers: ;- I s
Level at Which Students Should be Allowed to Use Hand~Held Calculato;s'\
} e ¢ (percent) \ d T
’ = ? ) P NP A '
~ R S R4 ]
o ’ . ’ * “Grade 8 Grade 1) = Grade 12 .
- ~ ~ e
At no level 11.2 ) 6.@ 5.6
Primary .. - * 5.0 o ) Fn8: 5.6 N
.. Intermediate R _10.2 10.9 10.1 .
Junior Secondary* -l 41.3 53.8 . - 39.3
Senidr Secgndary* 79.6 # 88.0 89.9 .

ey oS
RS ~

™% indicates a significent difference at the 0.05 level among respondent groups .
.. L '" Yk, o . . - N

- statistically significant difference at the senior secondary level

- ence of opinion. The'significapt.difference is caused by a lower ‘
percentage of Grade 10 teachers respogding positively; howgver,\almost
eighty percent of the Grade 10 teachers did respond positively.! N

N [
4 Comparing the resulte presented in Tables 5<16 and 5-20, there
‘odn be little doubt-that the highe; the grade level; the more approp-
riate teachers feel it iséfor students to be allowed to use hand-held
calculators in mathematics classed. ‘In all seven groups of teachers
surveyed, the highgr the level the greater the percent responding that
students at the specified level should be allowed to use hand-held

N

calculators. d////
. - ot ) - N

Only those teachers who felt thdY one or more of the foqr
1e{§15 listed in thisf{item ‘were appropyiate for studenks to ggg:hand%’

. 16 due to a differende in strength of opinion rather than a differ- .o

< - ” . Lz » (
B U U
. sk % . “
+ I ‘
P ) CEPE e Y Y »
,a.;‘f(f A 4 » - N
- 'r‘:“» kN \a,,, . N, v
" t VLA LA L e
26 alhg pelt A ¢ e « s
: &‘/“A‘ : ,

.
- ) ~
N - . - . ° J
. R 4 :'{a‘ . . » ’ !
.y A
/ &

\‘/ e SN ¢ 2 - ) T # ) ,—“]
) 42 The three groups of secondary’ teachers are in agreement that
2 - udents should ﬂbtgbe}aﬁlowed"to'dée hand-held calculators while in )
“e. , ~ elefentary schosl.’, The tatistically significant difference at the - - -
'%?“Qx “Jun#ér Secondap¥ level ppears to be caused’ by a greater percentage =
L~ " %Gf Grade 10 tedchers stating that the junior secordary level is an '
-t - appropriate one for students to userhand-held calculatorsg The C.
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) he}d calculators responded to the.next two questions:/‘_ . -
. . . Ten different ways in which a student might us a%handrhela
‘calculator in'a mathematics class were listed. Secdondary teahhers.‘e
. were asked’ to' indicate in which of the tem ways their students were
’ allowed to use hand-held calculators in mathematics clasges. The ’
‘results for this item are summarized in Table S-21. ’
. . - . Table 5-21
S Secondary Teachers: Student Use of Hand-Held Calcu&aforg (Percent)
. - ¢ Grade 8. OGrade 10 Grade 12
. - ; - " ) 4 - ‘
Students do not use hand-held calculators in my ) : . &éa |
) athematics ¢lass* o . 50.6 7 o~ 1.2 .
- .~  Unrestricted use* ! ' L > 2;4 .7 7.8 . 11.9
. " To check work* ’ oo ‘ 26.5 . 47.7 41.7
% To shorten computation time and effort in class work#* 28.2 . 50.0 85.7
- To shorten compytation time and effort on’ tests* 5.9 14.1 25.0°
*  To shorfen comp&tation: time and effort so that more ) ‘. o -
‘concepts may be covered . -18.2 34,87 ﬁ*
-"&, To shorten computation time and effort so that a - ° o e
- concept may be covered in more depth* 17.9 353 54.8
To drill g computation facts . 5.3 3.5 2.4
SR 2N To offer enrichment problems* - 20.3 32.0 33.3

~ *

" % indicates a significant difference at the 0.05 1ével ‘amopg ré

spondent groups -

M 14
- ‘

N L

v All but the first choice were used by those teachers who

! N ¥. " actually allowed tudents to Usg hand—held caléulators in ‘classy but

> the percents in Table 5-21 are ased upon all the teachers who re-

.o .- sponded. To adjust=the responses to include only those teachers who .
’ actually allowed the use of hand-held cals lators ‘would mean thag .

° ’ any peicentage response exceeding 25% forfﬁhe Grade 8 teache}s, 387
‘ _ _ for the Grade 10 teachers, and .49% for the Grade 12 teachers would" .
represent a majority of the teachers at that level. - L
. 1 oo S s -
m - There ﬁs only one row in Table 5-21 that dpes not have a  ~
N g%atisticallyVSignfﬁicant dfffeténce,_‘Nonq 8t the th;ée groups-make .
T much use of hand-held calculators to drill on computation facts: It

3 . ' ¥ also appears that students are not allowed unresbricted use® of and—‘

“ held calculators, ome of the restrictions being the useof the
SRR

calculators by students diring tests! . b/
416 - ) : ’ .’ s /‘/ -~ A «
I ..~ The two/most common uses of calculatoxs wér é—+¢- shortern .com-

~

. R

; putational tifie and effort in’'class work, with an overall adjdsted .

. , « percent regponse of &lxty-six pergent, ap&.nod—test'assigpments, -

‘overall, adjusted percent respogsé of sixty-five percent. ‘The orly

. * ‘. * L 4 Y . - s b s| .
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other application to attain an overall adjusted percent response
greater than fifty percent was that of checking work. - .
<
In comparing the results in Table 5-17 and 5- =21, adjusted to
“include only those teachers who allow their students to use hand-"-
held calculators in mathematics class, several trends become evident.
Elementary teachers and secondary teachers do npt make much use of
hand-held calculators to drill on computation facts. Both elemen-
tary and secondary teachers use hand-held calculators to offer enrich--
. ment problems. Two of the uses listed. for hand-held calculators were -
directly involved with the presentation of mathematics lessons.,
Those two uses were to shorten computation time and effort so that
- more concepts.could be covered or so that concepts could be covered

o in more depth. On those two uses of hand-held calculators, the per-

2

cent of secondary matHematics teachers' positive response was four
. times that of elementary ‘teachers. +

Y

Finally, secondary teacﬁefé‘were presented with'three'ways in
which secondary mathematics teachers might use handfheld calculators
in their classes. They.were asked to select all of those options’

which they used in their classes. The results are summarized in
Table 5-22.

L, s t
-
.
- ~

- Table 5-22 - '

o

‘h .-‘ Secondary Teachers: Teacher Use of Hand—Held Calculatg;s (percent)

ey

* - Grade 8 7&rade 10 Grade 12
To do the computatién so that the concept can - * .
be emphasized* * o~ 25.0 - 42.6 64.3
To do the computation so many more examples * ‘
of a concept may be shown* . 21.5 © 38.7 54.8

To show, students how to use hand- heLd calculators 25.9 31.3 31.0

* iﬁaécates a significant difference’at ‘the 0.05 level among the‘reépondent groups,

The two.statistically significant differences were due to the .
percent responses o6f the three groups being well spaced. 1In both
instances the percent responses increased with grade level.

- r :

) Unlike elementary teachers and. Grade 8 teachers, Grade 10 and
12 teachq}s gave the lowest pércent to using hand-held calculators

to show students how to use hand-held calculators. The Grade 10 and
13 teachers use hand-held calculatérs to do computation so-that the
concepts to be presented can be emphasized and more examples of the
concepts canp be given. All three uses receive equivélent percent

, responses fyom Grade 8 ‘teachers.

v
-




. Computers
- ) . " The next questi@nnaire item'cancerned the ways compyt
used in secondary schools for -ingtructional purposes. A,
item dealt with how those teachers who make use of the ¢ puter in
their mathematics &lass d¢ so. The results for ‘the f x's

. two -items are presented in Table 5- 23 o
{ : . ) Table 5-23
.. Secondary Teachers: '

Computer Uses in Schools :far Instrugfional Purposes:(Pereept)

7 :
. . : ;
: . . RS / - Grade 8§ Grade 10 Grade.12
\ . . o J/ _
* A computer is NOT used in £hje schoolk ' - 73.9 7 72.0 5 53.9
i ’ s . s )
* A computer is .used by a,cdhguter club o other —_ ,
. extra-curricular organizagion* "o 10.7 7.3 16.9
A computer i3 used in some mathemafcs classes* 17.8 17.8 337 s
A computer id used in some fon- ematics classes#, 7.3 9.8 20.2,
A c0mputer is used 4n a computg? sciefce €ourse¥ 14 .4 16.8 37.1 ’

’
I 3 7

+

T . " - ' ®
* indicates signiﬁicant_--fference at the 0.03 level among the respomdent groups.
e

_ " .Thode teachers responding to the"first ¢hoice did not respond\ .
Lo yf,tb any of the other choices nor did they respond to the next item: -

. ,;;5260 adjdast the results in Table 5-23 to inc de onl those teachers '
. 1w % vho fesponded that their school'd{d use a c for instructional

. Py£posés means that any Yesponse ggeat than ‘for Grade 8, 14% -
SO or Grade 10, and 24% for Grade 12 repr&sents a majority of those ‘
e ’ teachers for the specified grade lewel. .The fact that for every -

statistically significant difference on an item 1listing a way the
p computer can be used in a school ‘for instructional purposes the I
Grade 12 teachers' response percent was highest, may be a result ofv‘ .
the computer being housed in or more accessible to\Qeﬁnor sécondary
schools. R Y 3
A . ) .
N . It iS\interesting to note that of ,those Schools making use of
. the computer, most have begun using’ the computer in both mathemg%ics e
' + and non-mathematics classes. Over sixty percent are even offering . v
computer science classes. In considering the results in this. section,
however, it should be remembered that over seventy* percent of the
. ), secondary mathematics teachers surveyed responded that a computer
is not being used in their schools.

. Teachers were then asked to select from a list of several

) P options, those ways in which they made use of computers in their
§ classes. The’tesults of this gquestion are presented in Table 5-24.
~
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? . N : TabIe 5-24 . LN .
e A \;' Secondary Teachers: C ) -
J T Computer Use in Secondary Mathematlcs Classes (Perc t). ‘
- g i / i = s -~
- . j ‘. - ‘ . N l‘.
~ : . . ' Grade 8 Grade 10 Grade ]2 /
1 o ‘ ‘ ’

Students do not use a computer in my mathematics -
class _ . ©59.0 59.7 48.8
Students take a,homputer programming unit +25.0 " 16.9 .
Students 'run' pre-written préograms 13.0 13.0 7.3
Students ‘usg the cpmbuter@to solve, problems )
that are a part of my mathematics. course* 10.0 19.5 29.3,
Students do proJects using the computer 13.0 15.6 ° 22. 0[/ >

b

-

L
-

* indicates a 81gn1ficant difference at the 0.05 level among the respondent“géoups.- ) %
. Of the secondary mathematics teachers responding to the question——"
/zﬁire, over seventy. pefhent did not resp: nd to this item becaus their’x
hool did not use’ a cqgguter for instructional pyrposkes.” Of the P
i

B

approximately twenty—n percent of the total respondents who did.
respond ‘fifty-seven percent indicated that they. did not use”a computer
7 in their mathematics classes, A percent’ reSpomnse greater than 217%
for Grade' 8,  21% for Grade 10, and 27% for Grade 12 would represent 5
a majority of those teachers responding' that they do use a computer
. in their mathematics classes. Only two of the responses in Table 5-19, L
. represent majority responses. Interestingly, there is only one statist- .
ically signijficant difference among the responses of the three groups.
Secondary teachers who use computers in their mathematics clagﬁes seem
to do so in similar fashion. - s

- ~

<

-~

rs ! “~ ce . A
R : The most common use of the computer in secondary mathemaq;cs " ' .
me classes 1s to provide a programming unit in the course. * The next C .
o two most common uses are to use the computer to solve probiems that L.
were a part of the course and to do projects. ~
N ) \ '
: ) 5.7 Evaluation Techniques C - 3

. 5.7.1 AElementary Teachers’ .
. ; Eighg different evaluation techniques were presented 6n the
elementary form of the questionnaire. Teachers were asked to mark
» each on a scale from 1 (Not Important) to 5 (Very Important) according ‘
- to the technique's impontance in their mathematics program. The

:_? : results are presented in Table 5-25. . ;-

hod)
> W

- . of the sik statistically significant differences found in .
= —_ Table 5-25, three are caused by intermediate teacherﬁ ranking the .

v '

. - \ , / '
.
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. items significantly lower than primary teacPers. ‘One was caused by "'
. intermediate teachers ranking the ftem significantly higher than
‘primary teachers, and two were caused by Grade 1 teachers ranking the:

* item significantly lower than the other three groups did. In one of
thesé cases, the Grade 7 teachers ranked the technique significantly

higher than the. other three groups. |

~. e .
Table 5-25°
Elementary Teachers:

£l

Ranklng Evaluation Techniques

«

4

L]

Gra

. . Grade 1 Grade 3 5 Grade t,
i ’ T\ ¢ :
- X <> .1 -
Standardized mathematics tests* . 2.35 2,77 3.08 ~¥’ 3.07
Teacher-preparedy tests* 4,22 -,4.,51 4.59 . 4,73
Tests prepared at the school district v - )
+ level 2.44 .2.,55 2.51 2,43
Tests prepared for use throughout your T ’ ) !
school . - 2.33 2.53 2.51 2.37
.Performance on day-to-day activities* 4,87 4,86 4.70" 4,57
Teacher gqbservation of students' work* 4.93 4% 89 4.72 4,59
Teacher-prepared checklists#‘ 4,34 4,26 *  3.96 . 3.62
Commercially prepared inventories* “1.63 (,l 89 1.87 ., °"1.94
\ ]

—
* indicates a signlficant difference at the 0.05 level among the respondent groups.

[N =

: i The eight*evaluation techniques may be divided into two groups,’
teacher-prepared and other-prepared. It is clear that. the four teacher~
preparéd-techniques were ranked much higher than the other-prepared - .
ones. In fact, the overall average for the teacher-prepared items

was 4.52, while the overall average for the other&grepgred items was
2.39. In order of preference the teachers preferred teacher observa~

v " prepared tests, and teacher-prepared checklists. Lot L ) L
The only technique to be ranked low in ®mportarice,. less than
ol 2.0, was the use of commercially produced inventories.and it was ranked
low by all four groups. A complaint often heard fromeﬁcachers about ™ °
all other-prepared material is that though the material may have a
- sound statistical basis and be ‘very objébtive, it does not exactly
fit the situation that exists in the classroom., o

~

) a N
] o = b

5.7.2 Secondary Teachers . | s -
Secondary teachers were also presented a list of four teacherL
. prepared evaluation techniques and four other-prepared qvaluation
techniques. Seven of the eight were identical to the ones presented
to the elementary teachers. The averages obtained oh the segpndary

~

form of the questionhaire are presented in Table 5=~ 26 .

. ‘ . 0

> . .

tions—6f students' work, performance on day=-to-day actiyities, teacher- ..

1
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5 : ), Table 5-26
Secondary Teachérs: Ranking of Evaluation Techniques
. N ~
. Grade 8 Grade 10 Grade'12 )
* Stapdardized mathematics tests ..2.77 2.56 2.55
'.Teacher—prepared tests 4,82 4.85 4.85
Tests prepared at the school district level 2.08 1.86 1.84 -
Tests prepared for use throughout your school 3.03 3.06 3.37 .
Pérformance on assignments#* 4.00 3.89 3.63
" Teacher bbservations of students' work*. 3.95 +v 3,73 3.63
Teacher-prepared checklists* 2.74 2.51 2.00"
Commercially prepared inventories* . 1.53 1.51 1,25

v

*

rl

* inéicates significant difference at the 0.05 level among the respondent groups.

-

Three of the four statistically signifdicant differences~appeéh * PR
to b® caused by the Grade 12 teachers rating the items lower than. the
other twg groups. On the fourth item yielding a statistically signifi- .
cant différence , the‘'Grade 8 teachers ‘rated the rtém higher than the
other two groups.

\ .

All three groups agreed thag the use of teacher-prepared tests |
was the single most important evaluation technique listed. All three;
groups rated performance on assignments and teacher observations of .
students' work as important. Although both techniques-Were rated:as .o

. important, the groups' averages " webe statistically‘different with
Grade 8 teachers attaching the most importance and Grade'12 teachers
the least importance to both techniques.

! All three groups gave the least importance to commercially
. prepared inventories. In addition, the Grade 10 and 12 teachers gave
little importance to tests prepared at the school district level. ‘The
Grade 12 teachers' average for teacher—prepared checklists was exactly
. 2,00.
“J 7 [y
The elementary teacherg' average for all four teacher—prepare&
items were greater than 4.0,  [The secondary teachers yielded only one
average greater than 4.0: teacher-prepared tests had an average rahk3
ing of 4,84. The_average for teacher~prepared tests was almost a full
point above the next highest average, performance on assignments at
3.,91. There is little doubt that among secondary mathematics teachers
the use of teacher-prepared tests is the most important evaluation
technique in the list. The greatest diffefence in the average ranking
on an item between the elementary and secondary teachers was nearly °
) one and one-~half points on a five-point scale for utilization of
. teacher~prepared checklists. ’
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5.8 Other Resources . .. .
T Y .
/ 5.8.1 Elementary Teachers ’ - . * . -
v ' - . ‘.
. There were three additignal items on the questionnaire concern-
ing resources helpful to classtoom instruction. The three items were
intended ‘to gather data concerning the existence of Learning Assistance
Centres for Mathematics, resource persons at the school or district
/ level, and locally developed. mathematics programmes. . .
1 ' . t .o -
T J Table 5-27 L
. Eléﬁentary Teachers: . : - N
Existence of Learning Assistance Centre for Mathematics (percent)
Grade 1 Grade 3  Grade 5 ° Grade'?
Yes* - , N . 36.% © 40,4 . 47.6 . 47,9

. S ' -
* indicates a.sign;ficant difference at the 0.05 level among the respondent groups.

-

t

| oy . '

The éfatistically significant difference appears to pe caused .
by the higher positive response rate of the 32termediate teachers. C A
Overall, nine percent more intermediate teacBhers than primary teachers
responded that they did have a Learning Assistance Centre in their ., ™.
school that offered assistance in mathematics. )

The differential response betweéen the two levéels is not as
important as the overatl.response that only about forty-three percent
6f the elementary teachers said they had. mathematics assistance avail- 1
.able in their school from a Learning Assistance Centre. The situation 1
becomes even more important when the data ih Table 5-7, Section 5.4. 1
.are considered. All four j;oups of elemeﬂtary teachers gave more

——

learning assistahce segyice a high rating. ,

.
’

Recommendation 5-4: Learning Assistance Centres for mathematics
should be made more readily available in the schools of B.C.

Vo~ .

The next item.concerned the availability of resource persons
for mathematics at both the district and school levels. These re- .
sults are found in Table' 5-28., :

i

-

0verall;\£ifty-four'percént of elementary teachers responded’
that thé?e was a resourée person for mathematics at the district
level. Only twenty-two percent respynded that there'was a resource ‘
person for mathematics at the school,level

[ . L]
.




. T o , Table 5-28
Elementary-Teachers:’
. Availability gf Resource Personnel (Percent)

>~

. Te

& - 4

, . Grade 1. Grade 3 Grade 5 Grade 7

District o §6.2.7  55.7 .53.9 . 50.1
School* ) 16 5 ‘
. ’ . - . . .

> . . . ‘o

* indicates 3 significant difference at theJQ.OS/level among the réspondent groups.

- . ‘. The data-'presented in Table 5-28 give sdme,inélght into the 7 '

data presented earlier in Table 5-5, Section 5.371. The teachers

ranked fifTeen resources according to usefulness of each in the plan-'

ning of lessons or units in mathematics. School district mathematics’

“ specialists-and district supervisors received the two lowest .ranks -
given by {he teachers. The low rank may be due not to lack of quality ST,

) work, but simply to the lack of availability to ‘the teachers when .

needed. Over three-fourths of the elémentary teachers responded that -

. a mathematics resource person was not available in their school and
almost half of the elementary teachers responded that a mathematics .
resource person was not. available in their school distr%gt.

N

, Yhe final item in this secETBn concerned the existencesof P
mathemgtics programs designed by the teachers in their, own schools to .
R serve as a basis for’ matheﬁ‘%ics iastruction. The results fotr this
. - item are found in Table "5-29. ¢ , .
S : Table 5-29° Lo o
, o Eleméht?ry Tegﬁgafgjd*\\ SN
Existence of School Level thegatics Prograh (Percent)’ '
<l - T .
; Grade 1 Grade 3 Grade 5 -\ Grade 7- )
f rade ade 5 “\Grade 7
. . - . . _ L
Yes . . /. 15.8° ' 15.1 14.7° 15.8
. . - . .
- SN x
‘ ' 'r. \ \ f a N e

The response rate.was sim;lar for all four grades with a,l'
positive response rate overall of about fifteen percent.. About’ three ; |
elementary teachers cut of- every twenty responded that the teachers ,
in their 'school had developed a mathematics program to serve as. the. <.
basis for mathema%ics instruction in their school - ]
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5.8.2 Secondary Teachers , -

- «Secondary teachers were asked to respond to the same threée, ,
items as the elementary teachers concerning the existence of mathe-
-matidics assistance from Learning Assistance Centres, resource personnel,
and the existence of a school based mathematics program.

~
-

Theafirst item'dealt with-the availability of mathematics
assistance through Learning Assistance Centres. The results are .
presented in Table 5-30.

¢ Table 5-30 . P .
Secondary Teachers: ‘ 4T‘~
Existence of Learning A331stance €entres for Mathematics (Percent)

- ’

—

- Grade 8 Grade 10 Grade 12 '\\

Yes ' . . 52.8 50.9 * 40.2

-
s » . .
3

.

/ .The positive response rate for secondary mathematiés teachers
é\ was about fifty-one percent. It is prpbably more important that mathe-
matics assistance be available at the lower gradesgand this seems to
be the current'situation. As with the elementary teachers, however,
about half of thesGrade 8 teachers responded that mathematics assist-
ance tkrough Learning Assistance Centres is not available. The situa-
tion becomes éven more important at the Grade 8 level when the data
. in Table 5-8, Section 5.4.2 are' considered. ,The Grade 8 teachers

gave Learning sistance services an above a%erage rating on prior-

ities based on the effect it has on their mathi:atics programs.
. } ‘

The next item &Zso dealt with the availabiljty of mathematics
assjstarice. Secondary teachers of mathematics Were asked to indicate
- whether or not a resource person was available to them at either the

’ district or school level. The results are presented, in Table‘$-3l. 1

¢ Table 5-31 R '
Secondary Teachers:
~ ! Availability of Resource Personnel (Percent)

& A . '
1 7 ]
) = —1 T
I , L I Grade 8™ Grade 10~ Grade 12
Y
District* . 35.1 19.5 19.8 }
Schooyf_ ' . 57.2 49.6 41.4

* indicates a significant difference at the 0.05 level among the respondent g;oups

.4 - . ‘
. P ; V.o [ . . -
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) The overall percent of positive response for secondary mathe-
matics teachers regarding availabidMty of resource persons at the
district level was about twenty-seven percent, and at the school levei
about fifty—two percemt. This is the opposite pattern to,the elemen-
tary teachers with fifty-four percent positive response at the district
level and twenty-two percent at the school level. Combining both
levels, the Grade 12 teachers seem to have Jfhe least availability of
resource persons for mathematics. |

* 1 'S . rd
The data presented in Table 5-31 give some insight into the ‘
.data presented in Table 5-6, Section 5.3.2. When dsked to - rate-fifteen’

resources according to their usefulness in planning lessdns or units

. in mathematics, school.district mathematics specialists and district
“supervisors were ranked lowest. The low rating may be due not to the

lack of quality work, but to the latk of availability to the teachers
when needed. Almost three-fourths of the secondary mathematics teachers
responded that a mathematics resource person wasvnot available at the,
district level and a1most half the teachers responded that a mathe—
matics resource person was not aVailable at the school_level.

. Finally, secondary teachers of mathematics were asked to re-
spond 'to the question "Does your school have a mathematics program
designed by the teachers in your school as a basis for mathematics
instruction?" The results for this item are presented, in Ta;}% 5—32.

~ ' -
Table 5-32 ve
Secondary Teachgqrs: . - )
. Existence of a School Level Mathematics Program (Percent)

[]

. . _ - .
* Grade 8 Grade 10 Grade 12
( . b
Yes . 57.2 64.6 61,8
No

The response raté was similar for all three groups with-an
overa11 rate of positive response of about gixty percent. The positive
response rate for secondary mathematics teachers is four times the
rate for elementary teachers. The fact that more secondary mathematics
teachers develop their zyn programs to serve as a basis for mathematics
instruction in their schdol than elementary teachers is as expected,
since elementary teachers must cope with all the content areas, not
only mathematics. Tpat such a high percent of the secondary mathe-
matics teachers expehd the amount of time and effort it takes to
deve;op such ptograms is certainly a sign of strength in the profession.

-

»
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5. 9 Homework in Secondary Mathematics

@ [

The final questionnaire item to be covered in this chapter appeared '
on the secondary form of the questionnaire only The item dealt with how . ¢
- much out-of-class time secondary mathematics teachers felt students‘should

-~

spend on mathematigs assignments. The results for the item are presented o
in Table 5-33. . et ’ -
- . Table $-33 -
. Secondary Teachers:

Amount of Time Students Require for Out~of-Class Assignments (Percent)

Ll

‘ ' Percent Responding: -

Time

.+ Grade 8 Grade 10

Gradé 12°

None
Less than 30 minutes per day

P O
O == O
O N~

0.3
75.3
30-60 minutes, per day o, 24.4
. More than an hour per day N ‘ 0.0

~ . '

Thére is a definite shift. in opinion as grade level increases. °

Grade 8 and 10 teathers,feel that less than thirty minutes per day is the '
amount of out~of-class 'time students should spend on mathematics assign=—
ments with Grade 8 teachers selecting that choice in three ‘to one ratio ™ ' -’
over thirty to sixty minutes per day. About 'seventy percent of the Grade

8 students (See Table 4~7, Section 4.2.7 of the Test Results report.) re- I |
" sponded that they spend less than thirty minutes per, day of out-of-class . ©.
time on mathematics assignments. However, about fifteen percent of.that "-

‘group of students said they spent no. out-of—class time at all on mathe-

maticg asgignments.

°

When lhe\drade 8 students' data were organized.by amo&ht of time spent

on mathematics homework (See Section 4.6.6 of the Test Results report,),

the. less-than-thirty-minutes group scored higher on all three domains. .
All-three groups of secondary mathematics teachers indicated that giving A
no homézork at all or assigning more than an hour per day are equally non-

benef ial. The teést results for the Grade 8 students tend to support the

teachers. The same pattern of achievement held when Grade 12, data were ) = )
» organized by amount of time spent On-mathematics homework. o

5.10 summaiz R ’ o S .

~ b 4 .
-

Part IV of the Teacher Questionnaire contained thirteen items on the’
elementary form and sixteen items on the secondary form dealing with many
facets of classroom instructional practices. 4 v. -

« » ' . =

Of the five content areas listed, elementary teachers spent the mogt .

o
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> . instruction and individualizéd instruction rank first and second -in- fré-

© ) . . -
' -

time on drill on.basic mumber facts and computation and the least time on
gebmetry. Secondary mathematics teachers spent the most time on problem .
, solving and applications and algebraic concepts and the least time on "
metric measurement. _ One other' item on each form of the questionnaire
ga}hered'déta concerning a{specific content area, the metric system of e
meaéurement, ‘With less than one caléndar year left before the metric )
units are, to be the predominant units used in the schools in all, instruc- .
tion, it wgf‘fohnd that a majority of teachers are’ using both the metric . .
and British}uﬁits of measurement in their teaching} . Ao M
. | e s : . ¢
All sevén groups of teachers surveyed were asked to rate each item
in a 1list of [resources according’to the usefulness of each in their. plan-
ning day-to%day lessons or units in mathematics. , A1l seven groups of? )
teachers agiéed_that the.students' textbook was a ﬁsefgl resource and the-
elementary teachers felt that the accompanying teachers' guidebook was
useful. Al]l seven groups also agreed that the least useful resources were
s¢hool dist'ﬂctiﬁathematicé specialists and supervisors. T
. ¢/ - . ) .
In ran#ing Sixtg;n factors purpg;ted to affect mathematicsvinstrgp-
tion, elemefjtary teachers gave high priority to eight ‘of the factors.. The.
eight items Can|be organized into tlre folldwing three groups: . teaching SN s
load =~ reductign of class size, reduction of totdl pupil load, greater :
release -time fon lesson preparation; materials -- more mathematics mani- . to.
- pulative matleridls for ‘individual clasgrooms, textbooks mqfe suited to ’
instructional neleds, curriculum .guides that outline content in specific
tetms,’curri:ulu guides that offer more assistance in the instructional
process; training -- more effective in-servite and professional develop~" .
ment. The sgcon ary mathematics teachers gave high priority:to each of -

t €.

the following four factors: reduction of class size, textbooks more
~Suited to instrug¢tional needsy ability grouping of students for Qlasses,
and reduction of |total pupil load. ~

"Sonfe very c eaf Ratterns'weré idenﬁified,ﬁ;omitbe data gathered con~- .

cerning the frequency of use of selected media, materials, and methods in
the téachfng of thematics. Elementary teachers.make frequent use of ,
only one_ d 1tm, the chalkboard, in presenting mathematics lessons. Though

the overhead projector is making some inroads, the chalkboard 'is also the
most popular medium for presenting secondary mathematics instrucqioﬁ.’
Although elemef%i teachers tend to make frequent use of many more differ~
ént.materialgﬁ han secondary mathematics teachers, teacher-prepared mater- '
dals head the.lMst for all szzzﬁ groups ‘of teathers surveyed. Total class:

quency‘of use of methods for presenting mathematics instruction for each

of the seven'groups of teachers surveyed. Those two methods were well

ahead of any okher method 1listed. Learning”centres were used much more® -

.often by primary teachers thah by any of “the others. - ‘ \

e ) -
All seven groups of teachers were in agreement that elemen- ,
tary students should not be allowed to use hand-held calculators and '

senior secondary Students should be. If students are allowed to use hand-

[ N +
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: . held calculators, regardless of the grade level of the students, they.should L.
. mot be allowed unrestricted use ahd they should not be allowed to use hand- .
held calculators on tests. Students are allowed to use hand-held calculators '
to. check work, to shorten computation time and effbrt in class work, and
on non-test assignments. Hand-h:%ﬁ calculators are also used to offer Py .
enrichment problems. .The main u elemgntary teachers make of hand-held . }
s . calculators is to show theéir students how to use hand-held, calculators. |
‘Sécondary mathematics teachers use hand-held calculators in their classes |
to“shorten computation so that concepts may be covered in mone:depth and =
. ’ many more examples of the concept may be shown. ‘ -
Over seventy percent of the secondary mathematics teachers responded
_that their school does not use a.computer-for #structionazl purposes .,
“Another .seVenteen percent responded that their school uses a compyter for
instructional purposes, but that they do not use a computer- im "their mathe— : ..
matics class. The schools that.do use computers for instructional purposes
make use of "the computer in many different classes. The teachers that use
a computer in sheir mathemacics ‘classes seem to use it in similar fashion..
. »
\ Teachers were asked to rate eith -evaluation techniques, four ;eacher-
. prepared and four other-prepared, according to the, importance, they give to
¢ each. The ele ementary teachers rated each of the four teachgt-prepared g -
evalilation, techniques well above 'any of- the other-prepared ones. " The - . o
secondary mathematics teachers rated teacher-prepared tdsts far above any ’ g
other evaluation techn1que. Secondary mathematics¢teachers also attached
importance to evaluating of performance on. assignmentgs And teacher gbserv-" " " | 4
ation of students' work. . Ly . N . . d
.. 4 . . o . o
Among ‘the sources of.mathematigs assistance listed,' a majority of the » .
elementary teachers weported the availability of only one, the mathematics
resource person at.the distritt level. ° A.very slight majority of the C s
4 secondary mathematics teachers reported the availability of mathematics .
assistance from Learning Assistance Centres af 1athematics resource per-
sonnel at the school level.

A

-

~

With respect to the existence &f a mathematics program designed by the . ;

\ teachers of a 'school to serve as the basis for mathematics instruction for L~
‘that school, anly. about’ fifteen percent of the elementary teac¢hers reported *~

. the existence of such programs. A majority of the secondary mathematics e .

T teachers reported-the existence of such programs. Y

N , A Y : o
The Grade 8 and lb teachers agreed’ that students should spend less
' ¥ than thirty minutes per day of out-®f-class time on mathematics assignments.
' The GPade 12 mathematicsg(gachers felt)the students should spend thirty to
" gixty minutes per ddy. s ’
- . '
5,11 Summary of Recommendations ‘ . . i ‘ .

2 - o

Recommendation, 5-1: School dzstmcts should explore ways and means of
\ _making ‘spebialists’' services more readzly aquatlable and'of more benefzt
to eZementary teachers. -~ v ’

v
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Recommendation 5-2: School districts should explore ways' and eans of
making specialists' services more.readily available and of more benefit , '

. to secondary teachers. h \ .

-

Reconmendation 5-3: .Teachers of mathematics at all.levels should vary
their teaching approaches to include such techniques as the use of learn-
ing centres and mathematics laboratory activities. Teacher educators

should encourage thelr student teachers to develop the skills required
to use such _techniques. . ' :

.

Reconfrendation 5-4: Learning Assistance Centres for mathematics should
beimade more readily available in the schools of Bs(Cv '

"
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the teachex expects the students to be able to do once t instructional
.period is completed Part II of the questionnaire contgined items con~-

All teachers,,egcept the Grade 12 teachers, were~qsk to gonsider a list

4 A -
A of learning outcomes for their specified grdde leve and to rate each
‘-, .item aeccording to its importance in their viey. S ondary teachers were
< . also asked to rate a list.of learning otitcomes’ in order to determine which
'+ were important for entering Grade & students.” A seven groups of teachers
reacted to a list of learning outcomes with respect to their importance
for a student upon completion of setondary schgql. .
\ } 6.1 Relative Importance of Selected.éurricu ar Objectives
- ] ] . '
) , ' Teachers at the Grades 1, 3, 5, 7, 8, and 10 levels were asked to ¢ L
rate each of a number of curri lar objectives for their respective grades
on a scale from 1, Not Imporp to 5, Very Important. The results for
eath grade are discussed sepa ately in the next six sub-sections.
Grade-12 teachers’ did. not respond to such a question for two reasons.
First, Grade 12 Mathematics is optional so no one list of learning out- .
comes would suffice for the many different mathematics courses offered, N
' and second, all the teachers responded to a list of learning outcomes e
for secondary school graduation.
" 6.1.1 Grade 1 Teachers
. Seven possible learning outcomes for a Grade 1 mathematics -
-  brogran were presented to the Grade 1 teachers. The results are in ..
Table 6-1.7 / ' S
: I ‘ Table 6-1 )
¢ . Grade One Learning Outcomes
i / .
{ Average Rating
Recall with réasonable speed and accuracy
the addition, subtraction and multipli- - R
cation facts to 10 4,53
. ®* Solve simple problems involving addition . |
/ and subtraction 4.40 .
N— Recognize the role of zerb din addition ' 4.29 ‘
Group by tens and ones and relate this
to place value . 4.14
.. Use the centimeter to measure and .
compare lengths 3.57
Classify geometric shapes 3.52

, Relate multiplicatibg to repeated addi- -
, * “tion using productd to 10 . 3.10

vk
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The following four items had ratings higher than 4 0: recall
with reasonable speed and accuracy subtr%ction and multiplication
facts to 10; solve simple problems involving afldition and subtraction;
recognize the role of zero in addition; and group by tens and ones
and relate this to place value. The Atwo learning outcomes not re- ‘
lated to computation received averagz ratings of about 3.5. ‘
3 - . . .

l6.l.2 Grade 3 Teachers - ) 4

The 1list of possible learning outcomeés for a Grade 3 mathe-
matics program contained sixteen items. The results are presented’

in Table 6-2. L
. > : 4
Table 6-2
R Grade\Three Learning Qngyomes» ~
L3
. ° Average Rating

Solve addition and subtractiop examples

with 2, 3, and 4 digit numerals, with . S
and without regrouping ' . 4.82 i
" Solve multiplication examplesgf for pro- ) :
ducts to 50 . 4,71 -
. Recall multiplication facts to\50 . 4.61
Understand ‘the place value of nymerals - /
to 9999 PR ' i 4,54
Translate a word problem into ma%he- -
matical symbolg and. solve using
appropriaq\ operations 4.39 $
Use expanded notation in renaming numbers N
to 9999 , 3.82 : ;
Read a thermometer in degrees Celsius . ° - - 3.72 - .
Estiimate and measurg length in metric: : ’
units to kilometers i . 3.67 ) (-
Estimate and measure capacity in ) /
milliditres and litres 3.43 ° .
Round off numbeSS\Eg\ihe nearest,10 or
100 3 3.41 A ¢
Determine jass by balancing in grams .
and kilograms ' 3.27
Use graphs as a means of recording 3.23
Determine area by coveripng two dimen- - .
sional spaces with centimeter
squares . 3.06
Construct simple geometric models of '
solid and plane shapes 2.88

Recognize axis of symmetry from exper- " X X
ience with concrete materials
Read and Write Roman numerals to i2

, 112 . - £
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' " The- Grade 3 teachers rated three items below 3.0 on the scale.
Thoge items, in descending order, were: construct simple geometric

models of solid and plane shapes; recognize axis of symmetry from -
eyperience with concrete materials; and read and write Roman numerais )
) ;.o 12, The Sirst: four of she five items with an average rating

greater than 4.0 (the lowest was 4.39) were computation oriented.
The five items, in degpending erder, were: solve addition and sub-
traction examples‘wit 2, 3, and 4 digit numerals, with or without
regrouping,ssolve mu iplication examples for products to 50; recall
multiplication fact to 50; understand the place value of numerals ~
to 9999; and* trans}ate a word problem into mathematical symbols and
solve using approp%iate operations.
Grade- 3 teachers\gave high ratings to the\computation oriented
learning outcomes as did Grade 1 teachers. Six.of the sixteen learn- .
ing outcomes Were classified as computation oriented.g When the out-
comes are. placed in descending order based upon their average ratings,
. five of 'the first six are seen to be computation oriented. The
. first six 'are followed by three metric measurement outcomes and the
B final computation oriented learning outcome. The last six learning
outcomes consist of two on metric measufement, three on geometry,

. and the one on Roman -numerals. : -

6.1.3 Grade 5 Teachers‘ y

‘ . - S~ . . ‘
P . Seventeen possible learning outcomes for'a Grade 5 mathematics g
_ program were rated by the Grade 5 teachers.' 'The'average rating for

_each is presented in Table 6-3. . ’ = >

. The Grade 5 teachers rated three of the seventeen items as
T being below B.0 in importance as learning outcomes for a Grade 5
' mathematics fprogram. The three items weré: perform experiments

- involving translations, reflec.ions, rotations, and flips; perform

. investigations and arrive at conclusions related to tiling (tessels .
lations); and identify the circle and its parts. They rated eight
of the items above 4.0. The eight items, in descending order, were:
récall basic number facts; indicate the place value of each digit )
‘of a numeral in standard notation; use the division algorithm with,
whole numbers; use the addition algorithm with whole numbers, “common
fractions, and decimal fractions (to 100ths); use the subtraction
algorithm with whole numbers, common fractions, and decimal fractions
(to 100ths); construct and solve word problems arising out of in-
vestigations; use the multiplication algorithm with whole numbers,
common fractions, and decimal fractions (to whole number X 1000ths); \
and use instruments to measure length, area, volume, capacity, mass,

" and temperature in metric units. Y] ;

Following the same pattern set by the Grade 1 and 3 teachers,
Grade 5 teachers gave the highest ratings to computation oriented
4 learning outcomes. When the 1list of outcomes is placed in descending
order, as in Table 6-3, tHe top five items are computation oriented

-




116 r.Y * ’ + s ,‘z o . . ¢
L4

| and the last four aré not.

»

—~ _ Table 6-3

. - ‘Q‘ﬁ§~NGrade Five Leanning Outcomes a e

-

”

Average Rating . >,
} ‘ > ., e
. Recall basic number facts : 4.87 Co \
Indicate place value of each digit of a -
‘numeral in standard notation ' 4,52
Use the d1vision algorithm with whole . “h ,
. . numbers - - v 4.51
. Use thé™addition algorithm with whole
numbers, common fractions, ang\geci-'
) ) mal fractions (the 100th3) X «4.39
- o Use the subtraction algorithm*with whele . > ’
numbers, common fractions, and deci- "
mal fractions (the 100ths) 4.37 . .
Construct and solve word\problems : ,
. N arising out of investigations 4,21 ¢ - . .
- Use the mulplpllcation algorithm with ' ) -
) .whole numbers, common fractions, and )
‘ ‘ decimal fractions | = .
. (to. whole' number X 1000ths) 4.16
Use instruments to measure length,
- " area, volume, capacity, mass,kaﬁd < . . i .
s temperature in metric units 4,08 . )
. Lo Regroup as required for algorithms . ' 3.73 o
Interpret graphs -/ 4 3.71 ®
Expresé~a number as the prdduct of its -, 5
prime factors ‘ - . 3.54 -
Construct graphs : © 3.44
. . - Write-numbers in expanded’ form. . 3.42 ’
\y a Identify and list properties of common ) j
: three dimensional geometrical forms 3.06 ‘ <
Identify the circle and its parts - 2.89 o
“a Perform experiments involving trans- 3 . . ’ .
. “lations, reflectlons, rotations,
dnd flips "\\V 2.11
Perform inyestigations and arrive’ at . . ‘ 0
conclusions related to tiling g B . ' ’
+  (tessellations) . . 2.11
« . ’ -
. 6.1.4 Grade. 7 Teachers ' _ ‘ ) ) -
. ) -+, The 1ongest list of learning outcomes for the’ elementé;@ma.*"
grades was presented to the Grade 7 teachers and it contained twenty-
one items to be rated according to each one's importance in a
Grade 7 mathematics program. The results are presented in Table 6-4.
» ) »

wic . L
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- %gg ‘ﬁ‘ i . Table 6-4 ~ ,
v ’ Grade Seven Learning Outcomes :
- - .
~ . . >
\ : { " Average Reting
' Perform the operations of addition, sub-
. ’ traction, multiplication<and division ' Y p
with whole numbers, common fractddms; - .
’ . and decimal fractions 4.88
' . Perform in the correct order, a calcu- -
. : lation involving more than one of the ‘ '
\\\ « , four basic operations 4,50 , caE oo
, State the value represented by each digit - T .
in a multgdigit decimal numeral 4.48
Solve simple open sentences 4.40
. Test the appropriateness of an answer
to a problem 4.38 .
Write a percent numeral for a fraction ’
ﬂS? : “numeral or a decimal numeral - 4,27 \\\
. Solve problems involving percent 4.27 ’
Write a decimal numeral for a fraction M
numeral and vice versa ’ .o 4,26
Use instruments to measure length, ’
area, volume, capacity, mass, and ‘ / .
temperature in metric units - 4,25 <
Translate word problems into open - T
sentences ~ ° - 4.22 ‘
N Write sets of equivalent fractions~ |~ 3.98
Calculate perimeters of rectangles )
and triangles L ~ 3.84 ) s
, -Draw or interpret scale diagrams ' 3.64 .
Calculate the lowest common multiple
(LCM) of two or more who%e numbers - 3.59 ~
Calculate the greatest common factor -
: (GCF) of two or more whole numbers ©3.53
WriEg a whole -number as a product of its ‘ )
. me fagtors . / : 3.40
: Use a compass andlétralght-edge/to <
copy an angle 3.27
Construct a flow chart to fit a verbal . -
description of an operation or pro- '
¢ N cedure - . -3.21
Write a decimal numeral in expanded form . '
using powers of 10 in exponent, form . , 3.20
. Identify from a diagram, or draw a . ° . 4
] " dtagram, illustrating acute, N : . ‘
BN ‘ right and obtuse-angles », 3.17 e .
. v Use a compass and straight-gdge to ’ . ) . '
o gisect an angle‘ . _ 3.12
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‘The Grade A teachers ranked ten af the, twenty-one learning
outcomes abovée 4.0,\thé" lowest of these Weing 4.22. The. ten .learn-

K ing 6utcomes, in descending order were: perform the four~basic
operations with whole numbers, fractions, and decimals, perform, in
-the: correct order,' a calculation involving moré than one of the four
basic operations; state the value represented by each digit in a
multi-digit decimal numeral; solve simple open sehtences; test the

. appropriateness of an answer to a problem; solve problems involving
@-percent write a percent numeral for a fraction numeéral or a deci-
.~ mal numeral; write a decimal numeral for.a fraction numeral and

s vice versa; use instruments to measure length, area, volume, capa-

. ,49b$ty, mass, and temperature in metric units; and translate word
problems into open sentences. All twenty-one of the learning out-*
comes listed for a Grade 7 mathematics program were also presented
to the secondary mathematics teachers. The secondary teachers were
asked to rank each item accordjing to its importance for an entering
Grade 8 ‘'student. Those results are presented in Section 6.2.2.°

s R ¢

°6.1.5 Grade 8 Teachers

h
§ ‘ P

As with the elementary teachers, the Grade 8 and 10 mathe-
matics teachers were asked to respond to a list of learning outcomes
for their particular grade level. There were twenty-three learning
outcomes presented to the Grade 8 mathematics teachers. The data
are summarized in Table 6-5. , . ,

The computational lear ihg outcomes tend %o be grouped Into.
larger outcomes for the Grade.8 1list. Of the twenty-three‘learning
outcomes listed for Grade/8, only three deal specifically with per-
forming compltation. All three, -however, were ranked .among the 'top

-five learning outcomes. The Grade 8 mathematics teachers ranked ten
of the learning outcomes higher than 4.0. The, ten out&omes, in des-
cending order, were: perform the four basic operations with whole
numbers, common fractions, and decimadl fractions; perform the four
basic operations with integers; write a decimal numeral, ‘fraction

N numeral and percent numeral for any number given in one of the three
forms; solve problems involving pércent; perform, in conventional
order, a cdlculation ingglving a series of operations;.state the
value represented by each digit in ulti-digit decimal; solve open
sentences; test the appropriateness of\ an answer to a problem; transt
late verbal problems into open sentencas; and calculate perimeters

. and areas of circles, rectangles, and triangles. Grade 8 is the low-
est grade level of thoSe~surveyed that ranked a geometry léirning

-

<

outcome greater than 4.0.

; The use of set notation and constructing. 4 flow chart to_fit
a verbal description were the only two learning outcomes that were
ranked below the mid-point on the scale.

LIPS ot




. Table 6-5 7~ .
-  Grade Eight Learning OGutcomes*

.
-
N ¢

[} /’

3
Perform the four basic operations
. with whole numbers, common fagc- T~
tions, and decimal fractions
Perform the four basic operationms
with integers ©
Write a decimal nimeral, fraction P
. numeral and percént numeral for any
number given in one of the three forms -
Solve problems invol¥ing percent
Perform, in conventional order, a cal- "
L culation involving a series of "~
operations .

State the'value represented by each .
digit in a multi—digit decimal o
numeral ¢ '

‘ Solve simple open sentences -

Test the appropridteness of an
4 ’ answer to a problem
‘. Translate verbal problems into open S % .
" sentences . A.}g - -
' Calculate perimeters and areas of . L . .
, « circles; rectangles, and triangles e 4m¥}
Round a decimal numeral to a specified a <
‘ place value 3.98
Use the Pythagorean Theorem to calcu- ‘

t

late a side of a right triangle ; 3.60.
Calculate the LCM of two or more numbers 3.50. ¢

. Calculate the GCF of. two or more numbers . 3.45

‘. / Write a whole number as a product of %gga . ) - o,

. its prime factors 3.41
dge a compass and straigh;;edge to bi- W P 4 -
e sect an angle and bisect a-kine segment "JQ 3.36
. Use a table to find the approximate i )
. squdlfr root of a number. T 3.35 : N
- Write decimal numerals in’expinded form ' X
using powers of ten in-exponent. form 3.30 )
Draw or interpret scale drawings. B ’ 3.24 ) )
e a compass and straight-edge to con- 3 '
struct a perpendicular to a line from ° : v
. P4 -
' a point not on the line and a parallel .
o= to a line through a given point » | o 3.19
™~ Write decimal numerals in scientific | . ’ . .
' notation - 3.12 - .
Construct:a flow chart to fit a verbal ®
, description . | ' . .

Use of set.notation AN
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R ' ‘ 0f the twenty-one learning outcomes listed, for™a 6ride 7 mathe-
matics pr§gram and the twenty-three listed for Grade 84 fourteen were
common to bothegrade Jlevels. The resdlts on the common items jn
" Tables 6~4 agd 6-5 reveal that the Grade 7 and 8, teachers gave) similar
. fatings to-these learniﬁg outcomes. On ten of -the fourteen legrning
' outcomes the two averages differ by one-tenth of 'a peipt or less. On
the other four, the Grade‘7 teachers ranked twb iFems h{gh?r and two

items lower. than their Gtade 8 counterparts. = ™
I ; ,

-~

6.1.6 Grade 10 Teachers ' _ - P -
. » ..
Grade 10 teachers were presented a list af ' twenty-three learn- +
< ing outcomes, but o;ty three were taken from the Grade 8 list. The

data for the Grade tegphers are summarized in Tab 6-6.

” -

Grade 10 teachers rated nine of the twenty-three leérning out~
comes higher than 4.0. Thdse:nine'learping outcomes, in’descending
order, wetre: perform the four bas operations with whole. numbers, )
colmmon fractions, and decimal fract ons; perform the flur basic opera-

. . tions with integers; write a deci ¥l numeral, fract or-numeral’and _
percent numeral’ for any number--g#’en in one of the three f%;ms; solve
word problems algebraically; cafculate one side of a right-angled -

. triangle given the other two si {; “solve problems involving simpYe

" ,interest; add and‘multiply.polyn ials; solve systems of°linear equa-
tions; given an equation in two v3riables, graph the équation in .
the coordinate plane. Again, the computation learning outeomes are

. ranked at the head of the list, but the nine highly zanked-items in-
7 Jelude two geometry learning outgomes and three algeb?i learning out-
. comes. . The first three items in Table.6-6 were alsoJ;isted as learn-

N

. ing outcomes for Grade 8. The Grade 8 and 10 teééhérs;ranked all
, three learning. outcomeg very highly. The lowest rating obtaiped for .
any of the common items by either group was'4.48,  *° < :
v o . )

< The Grade 10 teache
below 3.0 on_the scale: “expla
the resultant vector for two g
use elementary BASIC as a pro
and debug simple programs.

) - . ’
anked three of the learning outcomes
the nature of annuities; calculate
en VeCtOKS‘bgg:;Séale drawing; and

‘#:
A

amiiing language to wWrite, execute,
. . 3. . vt

ne

("
ES
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Table 6~6
Grade Ten Ledarning Outcomes

b : -

! 7 Agverage Rating

>

Perform the four basic oﬁerations with

whole numbers, common fraptions, . » . e
® decimal fraetions - 4.5 e
. Perform the fouyr basic operations with . . :
integers . o 4.65 :
" , i Write a decimal numeral, fraction ‘numéral, ,
¢ ! and percenf numeral for any number given '
in one of the three forms 4.48 .
Solve word problems algebraically 4,35 X
Calculate one side of a right-angled tri- . . ' ¢
angle given the other two sides 4.26 .
Solve problems involving simple interest ’ 4.11 |
Add and mpltiply polynomlals R 4.06.
. Solve systems-of linear equations ) 4.06 ¢
. Given an equation in variables, graph
. the equafion in the coordinate plane ¢ 4,06
X Use the laws of exponents in simplifying ) 7
. expressions with integral exponents 3.90
' ~  Write the’square &f any ‘blinomial as a )
. trinomial ‘ - 3.82 - \
- Fattor a quadratic trinomial " - 3.81 . - :
Explain the meaning of com ound interest . 3.80 )
Deterwmine whether two triaggles are . ‘/\‘, X
similar 3.71 -
v Divide a given polynomial by a (linear) . o
binomial 3.48° o
Specify the sine, cosine, and tangemt - - J\ N
of an acute angle as the ratio of two : .
sides of a right triangle N ] *3.45 .
Calculate products and quotiepts, using ) 4«
scientific notation ' 3.42
. Calculate the true rate of interest in .
, installment payments when given the , ’
formula 3.42
' L Use the axioms of the real numbgrs 3.99 .
* Distinguish between rational and ir- :
rational numbers: by .their decimal’ form . 3:25 =
v Explain the nature of annuities . 2.96
Calculate the resultant vector fir two '
- , A given vectors by a scale diagr ™~ 2.73

. Use elementary BASIC as a programming
1anguage to wrigp, exXecute, and debug

simple programg,/‘ . - “ .
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6.2 Minimal Objectives fof Mathematics . . '

A [
6.2.1 Seconda;y/§;h001 Leaving Objectives
~ ,‘g . . R
ot ¥ A list of twelve learning outcomes for graduation from' second-
ary school was pkesented to all seven groups of teachers. They were
o asked to rank the learning outcomes.according to their importance.
The scale used for.the ranking had three points: ‘Optional; Important,
. but nqt essential; and Essential. The data for each group of téachers
on each learning outcome are summarized in this section. The average
rankings were computed using the weights shown in Figure 6-1.

(/ Response - —  Weight ]
) . : Optional |, , 1 : }i 5
Important, but not an
essential *
Essential . 3f

- ' Response Scores ¥

Figure 6-1: Weighis for Ratings ¢f Learning OQ;gomes’ .
- "All seven groups were also agdked at which grade level théy

felt students should be required to take a mathematics course. " The '

‘percent of positive response for each grade level from each group of - %%

/ teachers is also presepted. '

k3
<

Elementary Teache;s . .

kY

F] -

The average rating for each of the twelve learning éﬁtcomes
from the-four groups of elementary teachers is presented in Table 6-7,
A Over ninety-eight percent of the elementary té&ehers fg&; that
it was essegtial that a secondary school graduate be able to alcura-
. tely perform the four basic operations with whole numbers, Only
¢« about sixty-three percent of them felt it was sessential that gradu-
ates be able to compute with commonEEZactions,thoqgh about thirty- ~
four perzg:t more felt it was important, but not essential.: About

seventy-seven percent. of the elementary teachers felt that tHe abilify
to compute with decimal fractions was essential. - Substantially fewer
held this opinion about computing with common fractions.

LY
i % . (2 o /
Three other learning outcomes were marked as essential by a

- large majority of the elementary teachers. Ninety-three percent of
the elementary teachers felt that graduates should be able to use
the metric units of measurement. The "elementary teachers also felt
it essential that graduates should be able to apply their mathematical
" knowledge to physical worid situations, $eventy-five percent, and to

land
- 3




Table 6-7 . ' !
Learning OutcomeSafox\Graduation

\ ElemenEary Teachers:

3 Cos , from Secondary Schbol . .
. Grade 1 Grade 3° Grade 5 Grade 7
Accu;ater perform the four basic opera- '
tions ‘with whole numbers T 2.97 3. 00 2.98 " 2.98
< Accurately perform the four basic opera- R B - .
tions with common fractions, - " , .2.57 2.60 " 2.57 2.63
Accurately perform the four basic opera- - . . ‘ .
tions with decimal fractions *2.62 - 2.69  2.76 ™ 2.89 .
Use the "basic" formulas for area and o . .
volume *2.29 2.44 2.45 2.48
Use the Pythagorean Theorem 1.64 1.68 1.69 1.61
Solve linear equations *1,99 2.10, 2.12, 2.17
Solve quadratic equations 1.68 1.72« 1.70 1.69
Use the metric units of measurement ° e 2.91 2,92 2,93, 2.93°
Evaluate the given Wlgebraic ex- . . ) '
pression . %1 .83 1.91 1.92 2.00
. Recognize and name geometric figures *2.37 2.33 72,26 2.17
. Apply mathematical knowledge to . % . " . :
’ physical world situations ' 2.71 ¢ 2.78 2,21 2.75 ~
Apply mathematical knowledge to con=_ M e ,
sumer related 51tuat10ns , 2.87 2.92 2.87 2.89

—-—

~ * indicates a significant difference at the 0.05 1eve1‘among respondent gioups.

o~

. consumer related situations, ninety percent. .

Forty-three percent of the elementary teachers felt that use
of the Pythagorean Theorem should be an optional learning outcome and
forty-one percent felt that solving quadratic equations should be
optional.

In Table 6-8 ‘the results for the'item -dealing with the grade
leévels at which students should be r ired to take either an academic
or non-academic’ mathematics course are presented, The data in Table 6-8
are the percent of the teachers giving a positive response to the
specified grade. ~ s

Currently in B. C., mathematics is required in Grades 8,9, 10 |
for graduation, while mathematics in Grades 11 and 12 is optional. 1
Almogst ninety-nine ‘percent of the elementary teachers felt that a
mathematics course should continue to be required in Grades 8-10. e
Over eighty-four percent of them felt that a mathematics course should
be required at the42&ade 11 level and over seventy-three percent felt
that a mathematics course should be required in Grade 12. It is -

. X,
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interesting to note that thgre are no statistically significant

differences among the
s regarding tHe requirement of a mathematicjrcourse at. each

opini

n Table 6-8.

of the grades 1isted

‘- EI&mentary Teachers:

\ .

-
-

. Table 6-8

Mathematics Courses

‘A11 four

L

Grade Levels of Required

roups had similar

4

1

Grade 3‘

Grade 5

. '& ' ' Grade 1 Grade 7
7 ’
‘ Grade 8 *  100.0. 99.8 99.6 . '.'100.0 _ .
v Grade 9 99.5 9.1 99.1 99.8 ‘. )
~ Grade 10" . 99.1 £ 96.8 97.1 . 97.3~ " -
¢ : LY - * ‘,A
Grade 11 87.1 ~84.,2 . 83.3 B2.7 "
£ Grade 12 76.1 73.2° - 71.3 71.9
. @ U’ v ° - ’ - - v . 3

. ' Secondary Teachers :
' ) * 4 ’ /' ‘ )
" The average ranking for each of the twelve 1earning outcomes
from the three groups of sécondary mathematics yeachers is’ ﬁ’isented
in Table 6-9. -

a

All but four of the 744’ secondary mathematics teachers re-
7. sponding felt that it was essential that a. secondary schodl graduate
beéable'to accurately perform the four basiq operations with.whole

. numbers. This rate does not drop much for fractions and decimals.
Over ninety-three pﬁrcent of the secondary matheématddcs teachers felt'
the abitlity to compute\with common fractions wasg essential gradu-
dtes; over ninety-seven percent felt that\tgg/aiility to compute
with decimal fractions was Zﬁs_,essential .

Eighty-nine percent of the tgachers felt it was essential
for graddhtes to use the mettic units of measurement. Graduates
being able to uise the '"basic" formulas for area and volume was felt
to be essential seventy-five percent ) g e respondents. The.
teachers also felt that it was es;fntial that graduates bd able to

apply the mathemtical knowledge to physical world gituations,

seventy-six percent, and consumer yelated situations, eigﬁty—sedgi :
percent. ’ o ~ \J

. " AW
Solving quadratic equations was the learning outcome with
the Iowest. average. Almost thirty«five percent\of the secondary
mathematics teachers responded that sclving quadqatic equations -
'should be an optional learning outcome.

C -

o - .,

v %
. .
. 2 - . . \ v
) . N -
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Table

Secondary Teachers: Learning Outcomes for Graduation

6-9

from Seconaardechool

v

v 125

‘

y Grade 8 Grade 10 Grade 12

Accurately pegform the four basic opera—Q

tions with whole numbers *3.00 3.00 2.97
Accurately perform the four basic opera- -
> tions with common fractions 2.92 2.9 2.93
Accurately perform the four basic opera- 5 -

tions with decimal fractions , . 2.98 2.97 2.94

. Use the "basic" formulas for “aréa and

volume e 2.76 2.72 2.62
Use the Pythagorean Theorem 2.25 2.25 2.28
Solve linear equations 2.37 2.25 2.39
Solve quadratic equations 1.79 1.80° 1.92
Use the metric units of measurement *2.,92 2,75 2.88
Evaluate a given algebraic ex~ N

pression 2.32 2.23 2.30
Recognize and name geometric figures 2.39 2.40 2.28
Apply mathematical knowledge to V

physical world situations 2.77 2.73 .2.67
Apply mathematical knowledge to con-

*2.90 2.85 2.80

sumer related situations -

“wn

* indicates a significant difference at the 0.05 level among respondent

groups.

-~

*‘W

- 4

Ry

A comparison of the data in Tables 6~7 and 6~9 reveals
several interesting patterns. Secondary mathematics teachers ranked
ten of thetwelve learning outcomes higher than did the elementary
teachers. All the groups were in agreement on computation with

whole numbers, use of the metric units of measurement, and both

situations concerning application of mathematical knowledge. The
greatest difference between the averages of the elementary teachers
and secondary mathematics teachers was on the use of the Pythagorean
Theorem. There were also sizeable differences, ranging from 0.31 to
0.37 on the three-point scale, between the averages of the elementary
teachers and the secondary mathematics teachers on the importance of
graduating with the ability to evaluate an' algebraic expression, com=-
pute with commoh fractions, and use the basic formulas for area and
volume. ’ 4
N R 4 . . " i

In Table 6-10 the sécondary mathematics teachers' results for
the item dealing with the grade levels at which students should be
required to take either an gcademic or non-academic mathematics
course are presented. The data in Table 6-8 are the percent of the

s




126

+

V . . N
~ tegchers giving a positive response for the specified grade.’

Table 6-10 :
Secondary Teachers: Grade Levels of Required
, ‘Mathematics Courses -~ /. ’

- .
.

‘Grade 8 Grade 10 Grade 12

Grade 8 99.5 99.6 100.0
Grade 9 % 99,7 97.4 98.9 © ‘
: Grade 10  97.6 94.9 .~ 94.4 ]
Grade 11 * 79,0 80.3 65.9 ‘ '
Grade 12 * 54.3 43.7 31.0

* indicates a significant difference at the 0.05
level among respondent groups. S

# Over ninety-eight percent of the secondary mathematics teachers

.. £61t that a mathematics course should continue to beé required in
) . Grades 8, 9, and.10. The level of positive response for Grade 11,

- while lower, still represents about seventy~eight percent of the
secondary mathematics teachers.. Significantly fewer Grade 12 mathe-
matics teachers than Grades 8 and 10 wanted to extend the required
mathematics cousses into Grade 11. The ‘level of positive response
dropped below fifty percent for Grade 12. A majority of the secondary
mathematics teachers did not want a required mathematics course in
‘—J Grade 12, Two out of every three Grade 12 mathggatiés teachers

wanted the optional status of the mathematics courses in Grade 12.to L.
remain.”

© -

iy .

— e A comparison of thé data for elementary’ teachers and secondary
- mathematics teachers shows that on the first three grade fgyels,xﬁoth
’ 4 groups feel very strongly that the requirement ‘of a mathematics

' course should continue. About gix percent more elementary teachers ,j

’ than secondary mathematics teachers were in favour of a‘required
mathematdcs course in Grade 11. The most significant difference,
however, occurs at the Grade 12 level with over twenty-five percent ;
more elementary teachers than secondary mathematics teachers wanting
a required mathematitcs course at the Grade 12 level. gFhe elementary
teachers were in favour of a required mathematics course at the
Grade 12 level by almost a three-to-one margin; a majority of the
secondary matheﬁatics teachers did not want a required mathematics

course atothe Grade 12 level. ’

¢ v

13

6.2.2 Elementary School Leaving Objectives

v .

4

Just as the elementary teachers were asked to react to a list

.ERIC : ' 124 ' 1.
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of learning outcomes for graduation from secondary school, secondary 4 .
mathematics teachers were asked to react to a list of learning out- -
comes for completion of elementary school. They were asked to rank

" each of twenty-one learning outcomes on a scale with three points:

Optional; Important, but not essential; and Essential he average

ratings, presented in Table 6~11, were computed using F/y’ggighting

scheme shown in Figure 6-1. 2
0f the eight statistically significant differences, half were

caused by the Grade 8 teachers ranking the item significantly lower *

than the Grade 10 and 12 teachers. '

Dividing up the three-point scale and looking at the data in

Table 6-11 show§ that no learning outcomes had averagek' between 1.0 ﬂﬂﬁﬁ

and 1.5, six were between 1.5 and 2.0, eight were between 2.0 and .
2.5, and seven were between 2.5 and 3.0. -
The following seven items, listed in descending order, had an
overall average greater than 2.5 on the three-point scale: perform
the four basic operations with whole numbers, fractions, and decimals;
state the value represented by each digit in a multi—ﬁégif/gecimal
numeral; perform,. in the correct order, a calculation involving more
than one of the four basic operations; write sets of equivalent
fractions; write a decimal numeral for a fraction numeral and vice
versa; test the appropriateness of an answer to a problem; and write -
a percent numeral for a fraction numeral or decimal numeral,

Since there -were no 1earning75utcomes that averaged between
1.0 and 1.5, it"cannot be.said that any of the leafning outcomes
had averages that were very low. The lowest ranked learning outcome -
construct a flow chart to fit a verbal description.- had an average
ranking of, 1.55. , <o ) !

The learning outcomes listed in Table 6-11 are identical to
those listed in Table. 6+4, which dealt with the possible learning
otcomes of a Grade 7 mathematics program. The Grade 7 teachers,
however, were ranking each learning outcome on a scale from 1, Not
Important, to 5, Very Important. The only comparison which can be
made of the data in the two tables is. to compare those learning out-
comes that were ranked relatively high - in both tables. The Grade 7
teachers ranked ten items greater than 4.0 on the five-point scale.
0f the ten highest ranked items*by the secondary mathematics teachers,
eight are in the Grade 7 teachers' top ten list. The two items that
appeared on the top ten list for the Grade 7 teachers, but not the .
secondary mathematics teachers were ranked eleventh and fourteenth .
by the secondary mathematics teachers. Analogously, the Grade 7
teach®rs ranked items el}éventh and twelfth that were on the secondary
mathematics teachets' top ten list. - It appears that the Gradé 7
teachers and the secondary mathematics teachers have similar opinions
concerning the important learning outcomes for the elementary mathe-
matics’ program, '

-
‘
L
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: Table 6-11
Secondary Teachers:. Learning Outcomes for an Elementary
_ Mathematics Program

» _ Grade 8 Grade 10. Grade 12 .
. : . _ ‘ A
State the value represented by each )
, digit in a multi-digit decimal | \2 ‘
numeral .83 2.85 "2.80--
Write a decihal numeral in expanded .
fogm using powers of 10 in . . .
exponent form . *1.77 1.95 2.01
Perform in the' correct orde¥, a cal- . ! *
culation involving more than one - ' '
of the four basic operations . - 2,65 T 2.72 2.76
Perform the operations of addition, ‘ .
subtraction, multiplication, and
division with whole numbers, '
common fractions, and decimal fractions . 2.96 2.95 2.97:
. “ Write a whole number as a product of its
prime factors ) *2.01 2.30 2.35 ‘
Calculate the greatest common factor
(GCF) of two or more whole numbers *%2.00 2.24 2.15
" Calculate the least common multiple ] . )
‘(LCM) of two or more whole numbers ' *2.08 -2.30 <2.26
Write sets of ’equivalent fractioms . 2.66 2.77, 2.64
Write a decimal numeral for*a fraction ’ )
numeral and vice versa - 2.64 2.72 2.74
Write a percent numeral for a fraction ot . ’ 4
' L numeral or decimal numeral ~ ° *2.49 2.62 2.65 ’
) Solve Bimple open ‘sentences . *2.10 2.25 ( 2.38
Use a compass and straight-edge to '
copy an angle ' -~ %1.64 . . 1,86 1.754\§\\\'
Use a compass and straight edge to ' e
bisect an angle *1.60 - 1.77 1.65
LT Identify from a diagram, orodraw a . \
. diagram illustrating acute, right, .
and obtuse angles - 1.80 1.91 1.94
) Use instruments to measure length, area, o —_—
t volume, capacity, mass, and tempera- \ - ‘ .
ture in metric units . 2.39 2.42 2.42
‘ Translaté word problems intb open s C )
sentences e 2.07 2.10 2.21
Construct a flow chart.to fit a verbal 7 .o .
description P -7 1.56° 1.51 © 1.61 -
Test the appropriateness of  an answer ..
to a problem : : 2.56 2.63 _2.65
Draw or, interpret scalg diagrams 1.73 "1.79 1.88
. Solve problems invélving percents ) 2.30 2.35 2.49
Calculate perimeters of rectgngles | i
{ and triangles - - - 2.31 2,41, 7 2.49

[ . ’ ' o I [}

>

% indicates a significant difference at the(0.0S lev8l among respondent groups.
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6.3 Summary

T4

Six of the seven groups of teachers were presented lists of possible
mathematics learning outcomes for their specified grades. The teachers
~were asked to rate each learning outcome on a scale -from 1, Not Important,
"to 5, Very Important. Relative to the five-point scale, only about ‘ten
percent of the learning outcomes were given below average rankings. As °
expected, the computation-oriented learning outcomes were given high
rankings. All the Grade 3 learning outcomes that were ranked greater than
4,0 yere computation—oriented The geometry learning outcomes were given,
relatively low rankings.by all groups of elementary teachers. The order o
of operations learning outcome on Grade 7 was ranked second out of twenty-
one learning outcomes, but the order of operations item on the Grade 8

_ Mathematics Assessment test yielded" the lowest performance on the test.

T ot

The learning outcomes that were common to Grades 7 and 8 were given similar
rankings, in most cases, by both groups of teachers. The final grade,
Grade 10, followed the pattern that had been set by all the preceding ¥
groups by giving the computation-otiented learning outcomes high rankings.
The Grade 10 mathematics teachers also gave high ratings to two geometry
and three algebra learning outcomes. \

.~ The results concerning’ minimal mathematics objectives for graduation
from secondary school showed very clear patterns. All seven groups of
teachers put a high premium on graduates being able to perform the four
basic operations with whole numbers, fractionms, and decimals. All seven ¢
groups of teachers also felt it is essential that graduates be.able to .
apply their mathematical knowledge in both physical world and consumer '
related situations. All teachers agreed that it is essential that gradu-
gtes be able to use the metric units of measurement. The differences of
opinion between elemenhtary teachers and secondary mathematics teachers
appeared to be over the more technical aspects of mathematics. The two ~
groups disagreed on the relative importance of a graduate being able to
use the Pythagorean Theorem, to evaluate an algebraic expression, and to
use the basic formulas for area and volume. : .. )

All teachers surveyed were in agreement that mathematics courses for
Grades 8, 9, and' 10 should continue to be reguired. Elementary teachers
reacted slightly more strongly than the secondary mathematics teachers
that there should be a required mathematics course for Grade 11. Elemen- .
tary teadchers responded that they wanted a required mathematics course in N
Grade 12 by almost a three-to-one margin. Less than fifty percent of the
secondary mathematics teachers wanted such a course.

. . s
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SCHOOL CODE
N

~

BRITISH COLUMBIA LEARNING ASSESSMENT PROGRAM
. <‘ .

( " ELEMENTARY MATHEMATICS.
A TEACHER QUESTIONNAIRE

- W

‘ -

We appreciate the fact that school program/tthe present time are so varied
that the questions posed here may not fit your schoel organization or philo-
sophy. Where there is a lack of 'fit' between our questions and your
organization or philosophy, please specify and- corment} Use the last page
for more detailed comment. In general, we would ask that you respond as -
fully as you can. . '

IMPORTANT

ON THE LABEL ON THE~ENVELOPE IN WHICH YOU RECEIVED ’

THIS QUESTIONNAIRE IS MARKED A GRADE/YEAR LEVEL -
CO@ESPONDING 10 ONE OF THOSE BELOW. PLEASE GHECK
THE} APPROPRIATE 80X AND RESPOND TO THE QUESTIONNAIRE
WITH THISONE GRADE LEVEL IN MIND, EVEN THOUGH YOU
MAY ALSO TEACH OTHER LEVELS.

ON SOME ITEMS, MORE THAN ONE CHOICE MAY BE MARKED.
sucn)nsns WILL BE PRECEDED BY ' (MULTIPLE RESPONSE |«
ITEM)' . E

B
L3

. L @@ @ e

q?dé/vear R C <

\ Grade/Year 3 -~==--remeaa- [:'2 N :
Grade/Year 5 =--eewm-=auz- [ ]3 -
Grade/Year 7 =-=--z--=s-=- [__]4 (g) v :

L ' 2 .
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PART 1

BACKGROUND AND GENERAL INFORMATION

CHECK fHE APPROPRIATE CATEGORY: - . »

1. _ YEARS OF POST-SECONDARY EDUCATION AS CF JUNE, 1977:

PLEASE DO NOT
¢« | USE THIS SPACE

6 or more —-----ee-meoccceoonoo- B b L Lt -

2. YEARS OF TEACHING EXPERIENCE AS'OF JUNE, 1977:

T 0r 1ess —Seemmmzmmmom o csm e S e e R ah)

- - o D o D 0 D = T - S

3. (MULTIPLE RESPONSE ITBM) AT WHICH OF THE FOLLONING LEVELS HAVE You

. TAUGHT? .
' Primary -------------;°---------°-'-°°----t ----------------- -
Intermediate -------------------------------—-----:L----:----

« Junior Secondary

- Senfor §gcondary --------- e S ==

* - . &~

4. IN YOUR UNDERGRADUATE TRAINING WAS/1S MATHEMATICgfaNE OF YOQUR
AREAS?

N W -

(9) ’

N W N =

(10)

(1)

(12).

(13)

—t mnh ol b
.

(14)

OR SUBJECT ™

- = - o D D o oy oy .

(15)




9,

10.

. HAVE YOU COMPLETED A% LEAST ONE COURSE IN MATHEMATICS CONTENT BEYOND
SECONDARY GRADUATIQ»?

S S— SR S “Dla .
' f

.

HAVE YOU COMPLETED AT LEAST ONE COURSE IH HOW TO TEACH MATHEMATICS .
(MATHEMATICS METHODS COURSE)?
. . N
Yes, more than 10 years ago
Yes, in the last 10 years

- g = o o v - e m - -

(MULTIPLE RESPONSE ITEM) TO WHICH OF THE FOLLOWING ASSOCIATIONS DO YOU
CURRENTLY BELONG? N 1;

8,C. Association of Mathematics Teachers ----1---e---;;/----
Provincial Intermediate Teachers Association
B.C. Primary Teachers Association :
National Council.of Teachers of Mithematics
Local Mathematics-P.S.A, ==-=cecrecc-mcccccccacacan- amiemaan '

-—r et b b

HAVE YOU ATTENDED A MATHEMATICS SESSION, AT A CONFERENCE "IN THE LAST
THREE YEARS? - .-

” Py

HAVE YOU ATTENDED A WORKSHOP (OTHER THAN AT A CONFERENGE) OR IN- SERVICE DAY
IN MATHEMATICS IN THE LAST THREE YEARS? .

PLEASE MARK EACH OF THE FOLLOWING STRTEMENTS ACCORDING TO HOW STRONGLY YOU

_ AGREE OR DISAGREE WITH EACH:

Strong]y

\Strong‘l y :
P disagree

N Agree

a) Mathematics was one of my favourite 5 "4 3 2 1
subjects as a student in College or . .
University. ’ .

p J .

\ k3
b) Mathematics is one of my favourite 5 8 '3 21
subjects to teach. . -
é) Mathématics is one of the easiest subjects . 5 4 3 2 1
for me to teach. ) ' - .

. -

(16)

(17)

(18)
(19)
(20)
(21)
(22)

(25)

(26)

(27)

L
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V1. PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ACCORDING ‘?‘0 wow | . ¥
IMPORTANT YOU FEEL IT IS FOR THE STUDENT'S_SUCCESS IN SCHOOL: )
- - ’ Very o Not
. . 7 , Important - Imp’ort.:Ant o
a. Art S 54 3 2 1 [(28)
‘b. Language Arts . - { ‘ S5 4 3 2 1 (9 .-
c. Mathematics & - - .5 4 3 21 (30) .
; d. Music 5 4 3 2 1 (31). .
e. Physical Education 5 4 3 2 .1 ™3 -~ -
h f. Reading ) 5 4 3 2 1 (33) .
"g. Science . 5§ 4 3 2 1. -7(38) - |
h.. Social Studies ™~ 54 3 2 1 @)
N : » ‘ -
. ¢ / -
12, PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ACCORDING oo =
HOW IMPORTANT YOU FEEL IT IS FOR THE STUDENT'S ADULT LIFE: . o .
' Very ¢ * Not )
. - Important Important . ', .
a. At 5 4 3 2. 1 (3. -,
b. Language Arts i * 5 4 3 2 A7 |(31)
¢. Mathematics 5 4 3 .20 1 (38),
d. Music e S5 4 3 .21 [(39)
e. Physical Education . ' ) 5 4 3. 2 1 (40)
f. Reading . - SN § 4 3.2 1 .i(41) . .
g. Science - r < 5.4, 3,21 (42)
h. Social Studies \ sz V5 403,020 00 (a3)
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LEARNING OUTCOMES v /e

PART 11 !

ITEM.13 HAS FOUR PARTS. PLEASE RESPOND TO- THE ONE PART THAT IS CONCERNED WITH

THE GRADE/YEAR LEVEL MARKED ON THE COVER PAGE.
— "

13 A IS FOR GRADE 1 TEACHERS

13 B IS FOR GRADE 3 TEACHERS

13_D IS FOR GRADE 7 TEACHERS

~ “13_C IS FOR GRADE 5 TEACHERS

%

-

. 13 A. IN THE LIST BELOM ARE SOME OF THE LEARNING -OUTCOMES ONE MIGHT HAVE FOR /

A GRADE 1 MATHEMATICS PROGRAM.

USING THE SCALE PROVIDED, PLEASE MARK

THE ITEMS ACCORDING TO THE IMPORTANCE YOU GIVE EACH.

N

THE TOTAL GRADE 1 MATHEMATICS PROGRAM SHOULD PREPARE THE CHILD SO THAT
HE/SHE IS ABLE TO: . "

Very Not
. Impertant Impgftant
S . a. Recall with reasonable speed and ]
accuracy the addition, subtraction,
¥ ) ) and multiplication facts to 10
- .
. b. Recognize the role of zero in
addition B
.. Relate multiplication to repeated
/l addition using-products to 10
h d. Solve simple problems involving -
Q addition and subtraction
e. Group by tens and ones and relate
this to place value
f.  Classify geometric shapes
g. Use the centimetre to measure and
: compare lengths
’v +
’ . %}J;
/ e
> //
/
-’ ?
o _ ) y
s 133 .

137

(44)

*(4s5)

(46)

(47)

(48)

(49)

(50)
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IN THE LIST BELOY ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR
A GRADE 3 MATHEMATICS PROGRAM. PLEASE MARK THE ITEMS ACCORDING TO THE
IMPORTANCE YOU GIVE EACH.

THE TOTAL GRADE 3 MATHEMATICS PROGRAM SHOULD PREPARE THE CHILD. SO THAT
HE/SHE IS ABLE T0

a

Very Not
Important Important
a. Use expanded notation in renaming ‘
numbers to 9999 5 4 3 2 1
b. Round off numbers to the nearest . . N
10 or 100 . 5 4 3 2 1 ,
¢. Understand the p)ace value of ' .
numerals to 9999 5 4 3 2 1
d. Read and write Roman numerals
to 12 5 4 3 2 1
- e. Solve addition and subtraction :\, -
examples with 2, 3 and 4 digit ..
numerals, with and without re-
grouping R 5 4 ~ 3 2 1
f. Solve multiplication exampes .
for products to 50 5 4 3 2 R
g. Recall multiplication facts
to 50 A 4§ -3 2 1
fi. Construct simple geometric models .
* of solid and plane shapes . - 5 4 3 2 1
j. Translate a word problem into !
{ mathematical symbols and solve using )
appropriate operations . ) 5 4 3 2 1
J. Recognize axids of sylmnet;'y from
experience with concrete materials 5 4 3 2 1 ;
!
k. Use graphs as a means of recording 8 4 3 2 | I
[») -
1.  Estimate and measure capacity |
in* mi1lilitresrand litres * 5 4 3 2 “1
m. Estimate and measure length in metric s
units to kilometres \ 5 4 3 2 1
n. Determine mass by balancing in grams
and kilograms 5 4 3 ~7 1
o? Determine area by covering two J
dimensional spaces with centimetre
squares 5 4 3 2 R 1
p. Read a themmometer in degrees Celsius § 4 3 2 1
. (. L

(51)

(52)

Tis3)

(54)

(55)
(56)
(57
(58)
/(59)

(60)
(61)

(64)

(65)
(66)

(62)

(63)°

/
/

/

3

»
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13°c.

IN THE LIST BELOW ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR A
GRADE 5 MATHEMATICS PROGRAM. PLEASE MARK THE ITEMS ACCORDING TO THE
IMPORTANCE YOU GIVE EACH,

" THE TOTAL GRADE § MATHEMATICS PROGRAM SHOULD PREPARE THE CHILD SO THAT

HE/SHE 1S ABLE TO: .

’ ~ Very Not
Important Important

a. Recall basic number facts 5 4 .3 2 1

b. Indfcate place value of each digit
offa numeral in standard notation 5 4 3 -2« 1

¢. Write numbers in expanded notation 5 4 ‘ 3 2 . 1

d. Regroup as required for algorithms> - 5 4 3 2 1

e. Express a number as the product of its
prime factors 5 4 3 2 1

f. Use the addition algorithm with whale
numbers, common fractions, and d ecimdl
fractions (to 100ths) 5 4 3 2 1

g. Use the subtraction algorithm with' v
whole numbers, common fractions and : by
decimal fractions (to 100ths) 5 4 3 2 1 .

h. Use the multiplication algorithm with l
whole numbers, common fractions and . )
decimal fractions (to whole number x o )i ’
1000ths) 5 .4 3 2 1

BN -

i. Use the division algoritm with .
whole numbers .- 5 4 3 2 1

J. Identify and 1ist properties of
common three dimensional geo-
metrical forms 5 4. 3 2 ) 1

k. Identify the circle and its parts 5 4 v 3 "2 1

o 2

1. Perform experiments involving o

translations, reflections, rbtations ! o
“and flips 5 4 3 T2 1

m. Perform inyestigations and arrive at
conclusions related to tiling ) -
(tessellations) . 5 4 3 2 .

n. Use instruments to measure length, - ‘
area, volume, capacity, mass and _— .
temperature in metric units 5 4 3 2 1

0. Construct and solve word problems ' .
arising out of investigations 5 4 3 2 1

p. Interpret graphs 5 4 3 2 1

g. Construct graphs . 5 4 3 2 1

— ’

135 . Ry \

Yall

(73)

(s7)

(68)
(69) °
(70)

(7n)

(72)

(74)

(75)

(76)
(77)

(78)
(79)

(80)

(81)
(82)
(83)

]
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13 0. IN THE LIST BELOW ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR A GRADE '
7 MATHEMATICS PROGRAM, PLEASE MARK THE ITEMS.ACCORDING TO THE IMPORTANCE YOU - .
GIVE EACH: . D t ’ ) . . S
THE TOTAL ‘GRADE 7 MATHEMATICS PROGRAM SHOULD PREPARE THE STUDENT SO THAT HE/SHE@' ‘
“IS ABLE TO: . ’ ] ‘
. Very . . Not =
‘ Important - Important | , |
a. State the value represented by eath digit . .
" {in a multi-digit decimal numeral *5 - 4 3 - 2 1 | (84)
b, Write a decimal mumeral in expanded' form using s ’ . '
powers of 10 in exponeht form 5 4 3 2 1 __ | (85)
“ ¢ Perform in the correct order, a calculation - .- >
. involving more than one of she four basic , . LU0 ?
operations .- 5 4 3 2 lf& “ 1 (86) .
h . KA ’ .
Perform the operations of addition, sub- - \ &
raction; multiplication and division wi . . ¥
whole numbers, common fractions and decimal | L ’ -
fractions ' 5 /4 3 .2 (87). *
9 P . ,
N e. HWrite a wﬂo’le number as a product of its prime ’ - . . ’ .
factors . e R A2 (88) £
. f, Calculate the greatest cogmon factor (GCF). o . . T .
of two or more wholeﬂunbi R 5| 4 3 2, 1. M (89) ‘ |
g. Calcylate the least common multiple (LCY) . . . .
qf two ox more whole numbers - ] \ 5 4 3 2 1 "1 (90)
h. Write sets'‘of equivalent fraction$ 5 4 3 -2 1 (th)/
i, Write ardecimal numeral for a fraction numeral ’ | , .
and vice versa 5 4\3—— 2+ "1 (92) v
J. Writea perce‘:t numeral for a fraction numeral " i S J
or a decima) nufieral .5 4 3 2 1. 183 j‘
k. Solve simple open sentences v 5 4 '3\ 2 1 1 (94) !
1. Nsé a compass and straight-edge to cop} an ' o ’ Bt b -‘9
o angle : - 5. 4 3 2 1 (95Y g
m. Use a compass and straight-edge to,‘bisect an : . .
-angle 5 4, -3 2 1 \{96)
>n, 1dentify from a diagram, or draw a diagfam T AR B I
illustrating acute, right and obtuse angles 5 4 §3 2 Yo | (97) - E
S “o. -Use instrumepfs to measure length, area, volume, . * ° co . ’
L s capacity, mass and temperature in metric units § 4 3 2} 1 {98)
p. Translate word problems into open sentences 5 4 3 2 1. 4 009)
q. Conmstruct a flow chart to fit a verbal ‘ v - ¥ ‘ " -
description of an aperation or procedure 5 4 3 2 .1 (100)_‘_ . -
r. Test the appropriatentss of an dnswer to.a ' 0 R N 4, -
problem o 23 5 4 3 2., 1 1 (101)
’ . S Draw or interpret scale diagrams 1 5 4 3 2 1 (}102) R
t. Solve problems involving percent,: 5 4 2 1 (103) L
c @ . 7’ . T
u. Calculate perimeters of rectanglés and v . s 1 - y
triangles /o 5~ 4 3 2% -1 - 1(108) -
) '
A] ’ L ]

- ) .
- » M . : N
rd b '!“ .
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14. PLEASE CATEGORIZE EACH OF THE FOLLOWING LEARNING OUTCOMES ACCORDING TO THE
IMPORTANCE YOU ATTASH TO EACH: .
UPON GRAPUATION FROM SECONDARY SCHOOL, EVERY
STUDE HOULD BE ABLE TO: .
‘ -+ Important, but
o . Essential not-Essential Optional LS
a. Accur'-ately perfoﬁn the four basic ’
- operatipns with whole numbers 3. é 1 (105) '
b. Accurately perform the four basic > ] . )
operations with common fractions 3 2 1 (106) ) .
c. Accu;-ately perform the four basic /
operations with decimal fractions 3 _— 2 . 1 (107)
d. Use the 'basic' formulas for area { .
and volume 3 (% 2 -1 (108)
e. Use the Pytha.gorean theorem 3 \’ 2 ] -1 (109)
f. Solve linear equations 3 \ 2 1 (110)
g. Solve quadratic equations 3 2 ] (1)
h. Use the metric units of measurement 3 \ 2 1 (112)
i. Evaluate a given algebraic expressicn 3 2 1 (1.1'3) B -
j. Recognize and name geometric figires 3 2 1 (114) ’
k. Apply mathematical knowledge to :«-’“?" . . .
physical world situations . 3 74 1 ¥115) ‘
1. Apply mathematical knowledge to .-
consumer related situations . - 3 " 2 N (116)
15. DO YOU FEEL STUDENTS SHOULD BE REQUIRED Tb TAKE A MATHEMATICS COURSE (ACADEMIC . &,%
OR NON-ACADEMIC) IN: ,é . * Y a-;“ :
& - YES . KO -
* A, Grade 8 ceemeeccceeoeeoaoo - 1 2 (1m7)
b, GBrade 9 s-emcmcmmcmmemiceiaaaaaas 1 2 (ns) .
c. Grade 10 ~-=-==-==-e--e- Fomsmesmmenaan 1 2 ' (M9) ) v
d. Grade 11 —eccmemcmoecmmmencmoeeeaaes 1 2 (120) ) ;
e. Grade 12, ==-memcccmoccommcecmcacenaan * 2 (121) 5‘
. v — i
i




/ . PART 111

CLASSROOM ORGANIZATION

o

16. HOW MANY STUDENTS D0 YOU HAVE AT PRESENT IN YOUR MATHEMATICS CLASS?

| 0]

17. ON THE AVERAGE, HOW MUCH TIME DO YOU SPEND EACH DAY TEACHING MATHEMATICS?

DDD Minu‘tes

A4 .

*

18, ON THE'AVERAGE, ON HOW MANY DAYS A WEEK DO YOU TEACH MATHEMATICS?

— ) i L

—

19. ‘ON THE AVERAGE, HOW MUCH TIME DO YOU SPEND EACH DAY ON MATHEMATICS LESSONS

PREPARATION AND M{\RKING?
DDD Minutes

»

e
20. (MULTIPLE RESPONSE ITEM) WHICH OF THE FOLLOWING DESCRIBE(S) YOUR TEACHING
SITUATION? Lo $ .
Self-contdined classroom =-=----cecsccm—cocos fesosmesnnnonneas 1
N Team teaching «e~-ecv--occccan mesesecmucucnseene 1
Open area (2 or more €1asses) =-=-=====-m-eccccmmcccamecenanaan- 1
) ;i*' Shared workload (one teacher takes all the mathematics, . .
another takes all the language arts, etc.) -===e=-=ceomwcacauax 1
Other (please Specify) =--eecmcemeccacemcnecccinnnerarcnacnnaa- 1

'
—r-

T et et 1
TWO =====mcmceccccce e e caccer e n e cce e e e n e §
Three --==- e PYSGE oy memeteemeemceescccanacacecaaaa s

4
Four -—e=eeeomceccecannn- ;----’------------’ -------------------- ‘ . 4
Five eeemecacrcccncann- e ; Smmmoooe 5

-

Ay

(122-123)

‘s

KN(CDN

(1-3)

(4)

(8)
(9)
(10)

(),
(12) -
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~

21.

RS2

(MULTIPLE RESPDNSE ITEM) WHICH OF THE FOLLOWING DESCRIBE(S) THE, WAY IN
‘WHICH YOUR STUDENTS ARE ORGANIZED FOR MATHEMATICS INSTRUCTION? .

Ability Groups
o Individualized instruction

e > e T e e Y e T e e e e .

- - - - - - - -

e e e T e e e - P - - > - o

- T S 40 = A D D S G D e e N P o T A e o 4D e e

.

o
o
3
o
—da
o
—
Cad
<
—da
s
a
—da
<
3.
a
c
o
—
=
N
o
a
—da
=)
w
g
o
o
-
=)
s

.

— — — — —

- - .

‘ v

22. GENERALLY SPEAKING, HOW FREQUENTLY DURING THEIR:MATHEMATICS INSTRUCTION

TIME DO YOUR STUDENTS ENGAGE IN EACH OF THE FOLLOWING TIVITIES. CIRCLE - .~
THE APPROPRIATE NUMERAL. - :

o
PN
. B

- Very ;

! Frequently Frequently Sometimes Raré]')’/ Never
' e
a. Oral work 5 4 3 /2 1
b. Individual work 5 . 4 3 2 1
-c. Small group work 5 4 3 o2 1
d. Solving textbook exercises 5 4 3 "2 1
> e.. Working on creative math- . .
° " ematics projects 5 " 4 3 2 i 1
f. Teacher explanation/
) demonstration , 4 3 2 1
’ 9. Working at activity centres 4 3 2 L}
h. Drill on basic number facts 4 3. ‘%2 ) 1
- PART IV
' : CLASSROOM INSTRUCTION :
G& - -
. - 23. Please rank the foTlowing five content areas of mathematics with respect
tothe amount of time you spend on each in your mathematics class during,
the school year: .
' . Most time Least time‘
: spent . spent
. a. Drill on basic number facts 5 4 3 2 "
b. Computation ‘ 5 \:/3 2 1
c. Problem solving and applications 5 3 2 1
d. Geometry 5 4 3 2 1
4 e. Metric measurement 5 4 3 2 1
- ‘/J

[y
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(19 o
(18) ..
(16)

ary .

(18)
(19)
(20)
(21) ’

(22)

(23)

(28) -~ -

(25)

(26) -
(27) .
(28)

(29)
(30)




-

. l44 -n -
24. HHICH OF THE FOLLOWING BEST DESCRIBES YOUR USE 0F URITS OF MEASUREMENT IN
YOUR CLASSES OTHER THAN MATHEMATICS CLASS: ]
. - - . ) s
Usg metfic units onTy ittt 1
: Use both metric and British. units ==e----=scesce-emmmmammmmau- 2
Use British units B 1 R o m—— 3
1 teach only mathematics classes s=--==---====e-===- ey 4
25 A. PLEASE RATE THE FOLLOWING RESOURCES WITH RESPECT TO THEIR USEFULNESS
* IN YOUR PLANNING OF DAY- T0 DAY LESSONS OR UNITS IN MATHEMATICS
: Very Not
' Useful & Useful
i ‘ a. Last year's preparation 5 4 3 2 1
i b. B.G. Mathematics, Curriculun Guide 5 4 3 2 1
¢. B.C.T.F. Lesson Aids o 5 4 3 2 1
d. ldea books, e.g., Creative Mathematics, '
Workjobs, Activity-Oriented Mathemahcs, .
etc. 5 4 3 2 1
o e
e. Ideas from in-service activities 5 4 3 2 1
, f. ldeas from coTleagues” 5 4 3 2 1
g. Idéas: from university courses 5 4§ 3 2 1
. h. Materials from your district Resource .
. Centre 5 4 3 2 1
'i. Professional journals,. e. g+ The B,C,
Teacher, The Arithmetic Teacher, The )
Tnstructor, Vector, etc. . 5 4 '3 2 1
j. School district mathematics specialists 5 4 3 2 1
k. District supervisors 5 4§ 3 2 1
1. Student's mathematicsitextbook 5 4 3 2
m. Teachers' guidebooks accompanying the
different mathematics textbooks 5 4 3 .2 1
A ]
n. Locally developed curriculum guides . 5 4 3 2 1
* Materials obtained through browsing ii* .
teacher stores or other comerc1a1 - .
establishments 5 4 3 2. ]
25 B. PLEASE LIST BELOW ANY OTHER RESOURCES THAT YOU FIND PARTICULARLY USEFUL IN
.YOUR PLANNING OF LESSONS. g
e o 1
- ‘(¥ '
tl?x . . 1‘10 . M-

(39)

HED

(32)
(33)
(38)

(35)
(36)
(37)
(38)

(40)
(41)

| (42)

(43) -

(44)
Tas)

(46)



26.

THE FCLLOWING STATEMENTS REPRESENT A NUMBER OF FACTORS PURPCRTED Td AFFECT
PLEASE RATE EACH FACTOR WITH THE PRIORITY YQU
IT HAS ON THE SUECESS OF YOUR MATHEMATICS

, MATHEMATICS INSTRUCTION.
" WOULD GIVE IT BASED ON THE “EFFECT

-12 -

PROGR/:

d.

e.

1)

Qe
Reduction of class' size

Greater release time for lesson
preparation .

More clerical assistance

°

Better library services

Reduction of total pupil load

Improvement of physfca] facilities

. " Textbooks more suited to instructional

needs
Increasing time allotment for mathematics
- o

o
More effective-teacher education pre-
service programs

More effective in-service and professiona]
development

More release time for in-service and
professional development

Curriculum guides that offer more
assistance in the.instructional process

Carriculum guides that out]ine content in
specific terms

«

More Learning Assistance Services

ore mathematics manipulative materia]s
or individual classrooms .

Ability grouping of students for classes

High
Priority

5

L LR & £ B S R & ; B ¢ )

v,

5 .

R - R~ T - ) o R -
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-
-

w W

w W W W w

[aM] N/N [aM] [aM]

[aM]

Low

Priority




27.

28.

b
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_/ ‘
PLEASE CIRCLE THE NUMBER WHICH BEST INDICATES THE FREQUENCY WITH NHICH YOU USE
EACH OF THE, FOLLOWING IN YOUR MATHEMATICS CLASS:
&
] .
: Frequently Infrequently Not at all
Media - P
a. Television 3 2 1 < |(63)
b. Films 3 2 1 (64)
c. Filmstrips (or loops) 3 2 1 (65)
d. Overhead projector 3 2 j - (66)
e. Opaque projector 3 2 - . (67)
f, Chalk board ‘ 3 2 ] (68)
’ N

‘Materials , ) . ;
g. Hand-held calculators 3 2 1 (69)
h. Commercially prepared handouts 3 2 1 (70)
i. Teacher-prepared handouts 3 T2 g s 1 (n)
j. Teacher-prepared games 3 2 ] (72)
k. Teacher-prepared work cards 3 2 1 (73) _
1" Base 10 blocks , 3\ 2 . 1 (74)
m. Cuisenaire rods 3 2 \ 1 (75)
n. Metric equipment 3 2 1 (76)
o. Attribute blocks 1 3 2 1 A Lo
p. Abagcus* , . 3 . 2 1 .1{78)
q. Sold geometric shapes 3 2 1 ‘(79)
r. Dice ' .3 2 ] | (80)
3 P]aying cards 3 2 1 (81)

Other (p]ease specify) ¥ ’

. ' - - ,

Methods . ,
u. Learning centres ? 2. 1 . (82)
v. Indiwidualized instruction « 3 2 ] (83)
w. Laboratories 3 2 1 (84)

Total class instruction 3 2 ] (85)

Team teaching ‘ — -3 2 1 (86)
2. Computér-aided instruction 3 2 1 [ (87)
DO YOU USE A’ HAND-HELD CALCULATOR,IN YOUR OWN HORK? v

Yes ememevemscamccanccanaa- L S ¥ 1

NO «==-ocmeue B LD E L P R L e e s 2 (88)

® !
14 | ,
. : ) ‘

N

Lo



29.

30.

—___—To shorten computation time and dffort so that a concept may

7

31.

-4 -

. LS

(MULTIPLE RESPONSE ITEM) AT WHICH OF. THE FOLLOWING LEVELS DO: YOU FEEL STUDENTS
SHOULD BE ALLOWED TO. USE HAND-HELD CALCLLATORS IN THEIR MATHEMATICS CLASSES?

At no level (Go to item 32) O 1

Primary «---cc-cmaeee i ------------------------- memmem—m——e—— == 1

Intermediate -=--eceme-uacanamacanaann Smmmanaan mememem— e 1

Junior Secondary ----------------;—---4--3---~---------: ------- '

Senior Secondaryl -------------- L-------------------------—--j}- LI
.

(MULTIPLE RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS ARE STUDENTS
ALLOWED TO USE HAND-HELD CALCULATORS IN YOUR MATHEMATICS CLASS?

Students do not use hand-held catculators in my mathematics

€1ass =smemmmeeemee e e e cmadecda e aa s e 1
Unrestricted USE Semeecamcccamcccmcc e ea ~1
-TB_check WOTK == e et et e cac b . 1
To shorten computation time and effort in class work -eeeca--- 1
To shorten computation time and effort on tests ~-----acaeee -
To shorten computation time and effort on non-test . -

2SSTgMeNts ==ee-cemmewmeomcaecca e E SRR S ,[:::]1

To shorten computation time and effort so that more
concepts may be covered

be covered in more depth

To offer enrichment fproblems --
Other (please specif ) ------ B et T TR SRR

*

(MULTIPLE RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS Do YOU MAKE USE OF"
HAND—HELD CALCULATORS IN YOUR MATHEMATICS CLASS?

To do the computation so the concept can be emphasized «=«-<~-- [:::]1

To do the computation so many more examples of a concept may

be ShOWn =--meeemceccean e e c e e c e e cracan e e aaa 1

To shosttudent§ how to use hand-held calculator§ ----Ze--asa-- 1

Other (please specify) ---=---- SR S 1~
&

oo 143 :
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(89)
(90)
(91)
(92)
(93):

(94)
(95)
(96)
(97)
(98)

1(99)
(1¢0)

(101)
(102)

(108)

.

(106)
(107)

(103)-

(108) -

(108) -

/

k4
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3RA.

_ 328.

33.

34.

' 35,

a. District Level? Yes ---e---ccocccooat N — e e R 1
NO --ccmmmmmdmm e ienenas wemmdmmm——— e 2
LS
b. School Level? YOS meceemecwe e e cem e 1
Iy . No ----}-%--------------------n ------- 2

148 =15 - : ’

-

PLEASE MARK THE FOLLOWING EVALUATION TECHNlQUES ACCORDING TO THE IMPORTANCE
OF EACH IN YOUR MATHEMATICS PROGRAM: -t

\
- Very “Not .
Important Important
a. Standardized mathematics tests 5. 4 3 2 1
b, Teacher-prepared.tests 5.. 4 3 2 -1
c. Tests prepared at-the school district .
Tevel 5 4 3 2 1 .
d. Tests prepared for use throughout your . ’
schod] . ) 5 4 3 2 1
e. Perforflance on day-to-day activities 5 4 - 3 2 1.
¥, - Teacher observat'ions of stpdents' work 5 4 3 2 1 4
5. Teacher-prepared check]ists 5 4 3 -2 )
h. Commercially prepared inventories . 5 4 3 2 ]

PLEASE LIST BELOW ANY OTHER EVALUATION ~TECHNIQUES YOU THINK ARE IMPORTANT.

b
-

S

IS THERE A LEARNING ASSISTANCE CENTRE IN YOUR SCHOOL WHICH OFFERS ASSISTANCE
IN MATHEMATICS

IS THERE A RESOURCE PERSON FOR MATHEMATICS AVAILABLE 70 vou AT fhe:

-~ »

DOES YOUR SCHOOL HAVE A MATHEMATICS PROGRAM DESIGNED BY THE .TEACHERS IN YOUR
SCHOOL AS A BAS1S FOR MATHEMATICS INSTRUCTION?

-

(109)
(110)

(in) )

(112)
(113)
(114) .
(ns).

(116) .

(m7)




36.

37,

38.

Al

>

40 A.

PART V ! ’

USE OF TEXTBOOKS

. o N
» . s -
DO YOU USE AT LEAST ONE MATHEMATICS TEXTBOOK IN YOUR. MATHEMATICS CLASS?
Yes mmwmecec et cae s L E PP e PR IRY
No (go to last page) -------- domaen e m——- 2

<

WHICH ONE OF THE FOLLOWING BEST DESCRIBES YOUR USE OF TEXTBOOKS: “ P

I use one basic textbook in my mathematics class ---—------ ET

N I use multiple textbooks in my mathematxcs class, but one - l:l .
2

is predominantly in use -------- P e L RO LT 4---

1 use a- falﬂy even distribution of two ‘or more textbooks
in my mathematics class -----=---—-a-- B LR L E L R [:] 3

]

WHICH OF THE FOLLOWING STATEMEN@ BEST DESCRIBES WHAT YOU HOULD PREFER FOR
TEXT@OOK PRESCRIPTION:

)
3

There shou]d be o}e prescribed mathematics textbook

- [ R e ’----------' [:] 1

There should be several recommended mathematics textbook
series to allow the teacher to choose free]g' -------------

There should be no.prescribed mathematics textbook series-* | 3
[ don’t know ----- B b e L L LRt tmmmmmmeeene

’ ]

THERE SHOULD BE AN OUTLINE OF THE MINIMUM LEARNING OUTCOMES AT EACH LEVEL
OR GRADE, "TO GUIDE THE TEACHER IN THE SELECTION 0F MATHEMATICS TEXTBOOKS,
MATERIALS AND ACTIVITIES

AGrEE = =mm e oo oo e e e 1
Disagree --------cmmmmme s Bt TEEEE 2
I don't Know =====-mmmme oo oo el 3

~

(MULTIPLE RESPONSE ITEM) RAQE 1, 3 and 5 TEACHERS: WHICH TEXTBOOK(S)
DO YOU USE IN YOUR MATHEMATICS CLASS? -
‘ Investigating School Mathe‘ﬁ»&ics R et 3 —-[ 1
Project Mathematics ----==-===-coommmm oo 1
. Heath Elementary Mathematics -------~e-ccoceemmaa. am——eee- 1
Seeing Through Arithmetic -----------"----------:---54 ....... 1
Other (please specify)---==-=mmm-cemmeomaeoouooaoo B N 1
e aad ’
« -
~ . 1 4 5
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(121)

(122)

3

EWas

(123) .

(124) - -




S T T T e T T T T T T
217 - : s - .
150 ! | .
. ’ L b
£
408. - (MULTIPLE RESPONSE ITEM) GRADE 7 TEACHERS:. WHICH TEXTBOOK(S) DO YOU - °
USE IN YOUR MATHEMATICS CLASS? : ‘
* _ School Mathematics I ----s==cmmomamesmemmomcmooneoeoooeaae 1 (6)
Mathematics I --<---=s-m--amsomcooooon RRCE TR R LT P meean 1 (7)
Essentials of Mathematics I ---=------ mmmmmmmdmmamomemsmaaae 1 (8)
Contemporary Mathematics, Book I m-=-—t-=--mecmemmcommnan-u- 1 1.9
M S LW 5
_ Other (please specify) -----=--=-=cm--emssmsesmsssesoocoooo- 1 (10)
4
N - .
o 5
41. GENERALLY SPEAKING, HOW SATISFACTORY IS/ARE THE TEXTBOOK(S) YOU ARE USING? _
Satisfactor:y -------------------------'--;----------------'--*-;\ , N
Not Satisfactory ------=---emcmcmccccomceccaece e e ca e :
, Cannot Say ==--=mm=m==m=-=emmsecomeceoeamsseceao—cocoeaooooc olan
- &>
< 42, GENERALLY SPEAKING, ABOUT HOW MUCH OF THE TEXTUAL MATERIAL -- APART ol
FROM THE EXERCISES -- DO YOUR STUDENTS ACTUALLY READ? <o
! Less than 1 page out of every 5 =----e-- pmmemmmamm—mmccasanle 1 -
1 - 2 pages out of every 5 -ce--eraemecccaa-- D - 2
3 -4 pages out of ‘every 5§ ==---ammeoceescecocace~ mmem—eeoe- 3 "
. .
5 pages out of every 5 —----c--m-cmmcwenn smmmmeecessea—eanaa 4 (12)
N »
43. (MULTIPLE RESPONSE ITEM) WHICH OF THE FOLLOWING DESCRIBE(S) HOW YOU USE A. a“‘f‘
TEXTBOOK IN YOUR MATHEMATICS CLASS? 4 o
To deveTOp a 'new conceptxg,--------" ——meeme—a 1 »ﬁ (13)
* To review concépts developed in’c1ass »-me-em-ssmemsonmmomons ERA (14},
To ‘pro_'f:ie exercisés for drﬂl“and practice mammmmmmessmasoan 1 (15)
Other (please spec/fy)f-----:-;----;-'--g-@-gi;‘i: --------------- ’ 1 ! _(16) ,
A B ]
B ’ a T W ”"’A ' K
44. WWICH ONE OF THE FOLLOWING BEST .DESCRIBES THE &IN OF TEXTBOOK YOU PREFER ° -
< K TEXTBOOK WITH: G e s
o) _Great emphasis on skills/drill ----s---, e VIR 1
° 7 Greater emphasis on skﬂ'ls/drﬂl than concépts\/princw'les--- 12 ¢
- Equal emphasis on-skills/drill and concep. glp ncip]es ------ 3
) Greater“emphasis on concepts/principles than skﬂls/driﬂ--- o 4. e
‘ Grkat emphas1s oy concepts/prmmp'les--au-xﬁ----v-b---'-----r . J5 (17)
i - .
- N ‘

¢

-
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457%; PLEASE RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR A
.~ TEXTBOOK TO DO EACH: .
S Verty Not
A TEXTBOOK SHOULD ... _ Important Important
a ...develop concepts [ — il 5 4 3 2 1
b. ...provide drill and practice . 5 4 3 2[ 1
C. ...provide enrichment material .5 4 3 2 )
- d. ...motivate the student ’ 5 4 3 2
e’ ...provide remedial material 5 4 3 2 1
45 B. PLEASE LIST BELOW ANYTHING ELSE YOU FEEL A TEXTBOOK SHOULb DO:
P
46 A. PLEASE RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR THE
TEACHERS' EDITION OF A MATHEMATICS TEX_TBOOK TO PROVIDE EACH:
THE TEACHERS' EDI.:I'ION OF A MATHEMATICS TEXTBOOK SHOULD PROVIDE ...
Very Not
Important Important
o 2. ...lesson objectives 5 '4 3 1
b. ...suggested discussion-for lesson 5 4 3 1
c. ...deveiopment of tpe lesson's mathematics
content 5 4 3 2 1
d. ...exercise answers at end of text 5 4 3 2 1 =~
e. "...enrichment materials “ ) 5 4 3 2 1
f. ...remediation materials 5 4 3 2 1 .
9. ...follow-up activities / 5 4 3 2 1
h. ...suggested resources ) 5 4 3 2
i. ...achievement tests 5 4 3 2 1
. 3. ...diagnostic tests’ 5 4 3 2 ‘)
k. ...suggested teaching aids 5 4 3 2
1.1 ...suggested gme allocation for each topic 5 4-3 2 1
m:! ...overprinted answers to exercises (printed ’
throughout the text) 4 3 2 1

N

%
N ’

46 B. PLEASE ®IST BELOW ANYTHING ELSE YOU FEEL A TEACHERS' EDITION OF A |
HATHEMATICS TEXTBOOK SHOULD PROVIDE: . )

»

/|

(18)

"(19)

(20)
(21)
(22)

(23)
(24)

(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)

(-35)

*r




132

t‘i********i********‘**********GRAQE 7 TEACHERS: GO T0 ITEM (ARt i ittt i ittt ls

N

" 4. GRADE 1, 3 AND 5 TEACHERS: PLEASE MARK EACH OF  THE TEXTBOOKS LISTED BELON

WITH RESPECT TO THE READING LEVEL OF THE TEXTBOOK.

-For my class, the reading level is:

I Don't ‘ .

Textbook . Know Too High  About Right - Too Low
. a. Investigating School ' .
Mathematics N 1
b. Project Mathematics ]
¢.” ‘Heath Elementary Mathematics 9 1
. &

48. GRADE 1, 3 AND 5 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW
WITH RESPECT TO THE TEXTBOOK'S STREE ON COMPUTATION WITH WHOLE NUMBERS.
: e textbook stresses computation with
< whole numbers:
) , 1Don't —
Know Joo Much  About Right Too Little

‘

v 2

» a. Investigating School . ‘
Mathematics 9 1 2 3

b. Project Mathematics 9 1 .
¢, Heath Elementary Mathematics 9 1 2

®

'
49. GRADE 1, 3 AND 5 TEACHERS: PLERSE MARK EACH OF THE TEXTBOOKS/ LISTED BELON
WITH RESPECT TO THE TEXTBOOK'S STRESS ON PROBLEM SOLVING:

The textbook stresses problem solving:

~ 4 I Don't - :
v . —Know Too Much  About Right Too Little
a. Investigating School ’ .
“Mathematics .9 1 2 ~ 3
- Project Mathematics - 9 1 2 3.
— ¢. Heath Elementary Mathematics 9 1 2 3

~/

. . b
50. GRADE 1, 3 AND 5 TEACHERS: PLEASE MARK EACH OF THE TEXTBBOKS LISTED BELOW
WITH RESPECT TO THE TEXTBQOK'S STRESS ON METRIC MEASUREMENT.

» -

", The textbook stresses ‘ﬁ\etric measurement

I Don't .
: . Know Too Much  About Right Too Little
a., Investigating School, . ‘
Mathematics 9 . 1 2 3
b. Project Mathematics 9 1 2 3
2

“c. Heath Elementary MatRematics 9 1

o

(36)
(37)
(38)

(39)
(40)
(41)

-

&

(45) -

(46)
(47)




51,

52..

T

54,

- 20 ~

A ]

. The textbook stresses'metric measurement:

" -

. 153
GRADE 7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH
RESPECT TO THE READING LEVEL OF THE TEXTBOOK.
g For my class the reading level is:
. -
I Don't . -
Know Too High About Right Too Low
a. School Mathematics I <9 1 2 3,
b. Mathematics I 9 1 ' 2 ' 3
¢, Essentials of Mathematics 1 9 1 2 .
GRADE 7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOY WITH
RESPECT TONTJHE TEXTBOOK'S STRESS ON COMPUTATION WITH WHOLE NUMBERS.
. The textbook stresses computation with
whole numbers:
. I Don't
Know Too Much About Right Too Little
a. School Mithematics I 9 1 2 3
‘b, Mathematics I 9 1 2, 3
¢ CEssentials of Mathematies 7 9 2 3
GRADE 7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOH NITH
RESPECT TO THE TEXTBOOK!S STRESS ON PROBLEM SOLVING. .
' The textbook stresses GOblem, solving:
R I Don't .
. Know o Much  About Right Too Little
a. School Mathematics I 9 . 1 . 2 3
b. Mathematics 1 9 1 2 3
¢. Essentials of Mathematics I 9 < ‘2 3
. o .
GRADE -7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELON WITH . -
RESPECT TO THE TEXTBOOK S STRESS ON METRIC MEASUREMENT. ° “

[

1 Don't oo
&r;gw Too Much  About Right Too Little
a. School Mathematics 1 9 1 2 3
b. Mathematics I 9 " 2 3
c. -Essentials of Mathematics I 9 1 2 . 3.

oo

T

(48) -
(49)
(50) v

(51) ‘
(2) . - -
(53)

(54) .
(55) g
(s6) ..,




’ THANK YOU VERY MUCH for cooperating by giving the time and effort necessary to *
+ complete the questionnaire. . ’ . L. -
If you wish to provide further informat\on concerning your aims, methods, or . g |
) problems not covered in this questionnaire, please use the space below: L X |
3 . , - . £ °

COMMENT : _ < : - )
- . ~ - . .

[ .4 ) .

' B - " & P . ¢ . —
- ‘ “ '\ 2 L * " » e ':
. " T \/ 0
7/ > ) .
P ad — -
. SR

. . -~ ° .
- N
- [ 4 , 1
-~ ‘o
A . ‘
- . "
v N v l
- - . ’ L i
9 -~
\ ~ ‘A, 1
) r
t " , ) . ya
s A\
' - - b

[} . -
. '
¢ 4 ‘
N - - Sy
¢ -
P . 4
a E = -
.
. g
- [y g @
- > %
AN k -
- 5§ "
v . .
. ¢ * -
s -
. r T~ N /
® \ -~ Z 12 -
, - - - -
.~ 0
- 2 i
- » - . " -
» »

. C
N S~ ) N v
- . ,/ N . \ » ¥ P
. 3 .
o _ B © Ministry of Education) Y
. \/\'\\‘ . . . Province of Bntish Columbia |
[ P \ 1 Iy . ~ v . '

.
-
<

- -

O
o
>
)

=y ) ( e




*——"—'——ﬁwﬂ#w B
¢ - k4 R -
N
3 ¢ ) ’
- - >
P ~
- be ]
. ' ’ ‘ s
- - 3 -
. ;
. ) N /\—/
- /
¥
APPENDIX B . e
QUESTIONNAIRE FOR SECONDARY TEACHERS - )
‘ . c )
‘ ~N
} — 7 . '
. [ ‘
\ » N i
{ Y
' ~ ’ / -
- . <4 . :
ot g
s ) ’J , ° » f‘
, . s '
L] ( j




) (2 (3) @) (5)
SCHOOL CODE -

BRITISH COLUMBIA LEARNING ASSESSMENT PROGRAM

'SECONDARY MATHEMATICS

A JEACHER QUESTIONNAIRE . .

' = 0
£y ] - : ) -
~ o . . - S

' ) Ve appreciateithe fact that school programs at the present ti are™
so varied that the questions. posed here may not fi{ your schoo
. organization or philosophy. Where there is a lack.of 'fit' bétween -
X * | our questions and your organization or philosophy, please specify and )
h comment.\Use the last page for more detailed comment. In general, we
' would ask Xhat you respond as fully as you can.

: ’ > ) . ’ /

IMPORTANT ,
, CL . ON THE LABEL ON THE ENVELOPE IN WHICH YOU RECEIVED
. : THIS QUESTIONNAIRE 1S MARKED A GRADE/YEAR LEVEL
. . CORRESPONDING TO-ONE OF THOSE BELOW.- PLEASE CHECK
. ' THE APPROPRIATE' BOX AND RESPOND TO THE QUESTIONNAIRE
. WITH THIS ONE LEVEL IN MIND, EVEN THOUGH YOU MAY .- .
. : . ALSO TEACH OTHER LEVELS. ‘ S

- T - Mathemitics Grade 8§ ----=-=-- ] .
: | Mathematics Grade 10 -------- - 2 ‘ . . N
- Mathematics Grade 12 ------- == 3 (8)

ON SOME ITEMS, MORE THAN ONE CHOICE MAY BE MARKED
: SUCH)ITEMS WILL BE PRECEDED BY '(MULTIPLE RESPGNSE
. . ITEM)'. - . o




~  PMTI

. BACKGROUND AND GENERAL INFORMATION

®

‘PLEASE CHECK THE APPROPRIATE CATEGORY:

»

1.° YEARS OF POST-SECONDARY EDUCATION AS OF JUNE, 1977:

\'. ., .

e PO 1::fjjjl_;. -
R T 2
E T —— .y E

. B e e ——————————— e N
B e et cm e et ac e e e a e e 5
6 Or more =---e=--=-a-- T

. - / ¥

2. YEARS OF TEACHING EXPERIENCE AS OF JUNE, 1977:
1 or less =-=---eomceacoaaaan 4memmme s eaa AT 1
R ‘ —-- A ' 2
6 - 9 ~mmecemm e e e e Amcmmmme e 3
10 = 13 mmemmmmmmm e e e e e e e e 4
14 or more ----=--ee--aue e LI L R 5

3. (MULTIPLZ RESPONSE ITEM) AT WHICH OF THE FOLLOMING LEVELS HAVE YOU TAUGHT?

Primacy -z------—---------------=*~-\-\: --------------- m——mee c 1

Intermediate -===--==-m=mmmmeme—ecestocecememeccecoeaaea 1’
Junior Secondary -------=e---cemmecmcemmmemmoocoocooomsenas 1
: Senior Secondary ----------=----- qmmemmm———— B ‘I

s

4. IN YOUR UNDERGRADUATE TRAINING NAS MATHEMATICS ONE OF YOUR MAJOR SUBJECT

AREAS?
Yes (Go to item 6) ----=c-m-memmmme e e e oo e 1
11+ PRSI, SRR > 2

5. HAVE YOU COMPLETED AT LEAST ONE COURSE IN MATHEMATICS CONTENT BEYOND
SECONDARY GRADUATION? i .

| PLEASE DO NOT
USE THIS  °

(10)

(1)
‘1012)
(13)
(14)




- 6. HAVE YOU COMPLETED AT LEAST ONE’ COURSE IN HOW TO TEACH MATHEMATLCS
(MATHEMATICS METHODS COURSE)?

Yes, more than 10 years ago --------- y --.------'------7---'---'—- 17 . i
Yos, in the Jast 10 years -----memmmmmmm e 2 . o
R SO R S — 3. an -
" 7. (MULTIPLE RESPONSE ITEM) TO WHI;H OF THE FOLLOWING ASSOCIATIONS 00 you' .
CURRENTLY BELONG? . ,
B.C. Association of Mathematics Teachers =--e-mmmmmmmmmmmmn- ] (18), - ‘
¢ . National Council of Teachers of Mathematics -f=-z--emonwe- - 1 (19) - )
. - Local Mathematics P.S.A. ====memommmo oo 1 - | (20)
, _ ‘ . . L . - . /
: R . s
8. HAVE YOU ATTENDED A MATHEMATICS SESSION AT A CONFERENCE.IN THE LAST TLREE @
- YEARS? X
Yes “'"“".“""'"“"""""""j“"\"y‘{“"j“" LN .
cNO mmmmmmmaeaaas R R 2 (21)
9. HAVE YOU ATTENDED A WORKSHOP (OTHER.THAN AT A CONFERENCE) OR IN SERVICE é’ ’ ¥
DAY IN MATHEMATICS IN THE LAST THREE YEARS? ’
N S ] s | -
NO = ommmmmemmcmcm e e nee s I I (22)
. THE FINAL FOUR ITEMS IN PART I ARE CONCERNED WITH MORE THAN THE GRADE/YEAR LEVEL
’ MATHEMATICS CLASS YOU MARKED ON THE COVER OF THIS: dUESTIONNKIRE .
.o
10. PLEASE MARK THE.SCALE BELOW ACCORDING TO HON EASY OR DIFFICULT YOU FIND - . ’
TEACHING MATHEMATICS AT EACH OF THE FOLLOWING GRADE LEVELS?
No Experience Easy to Teach Difficult to . ! -
At This Level At This Level Teach at This
. . Level »~
a. Grade 8 9 5 4 3 /271 ) -(23) .
* b.- Grade 9 ' 9 5 4 3 2 1.,- . (28) )
. c. Grade 10 9 5 4 3 2 (25)
d. Grade 11 -~ 9 5§ 4 3 2 1 ° (26)
e. Grade 12 9 ! 5 4. 3" 2 1 (27)

“’

L
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n.

12.

13.

') [
0 ! '
" PLEASE MARK T“%(;ALE,BELON ACCORDING TO WHETHER YOU ENJOY OR DO NOT ENJOY
TEACHING MATHEMATICS -AT EACH OF THE FOLLQWING GRADE LEVELS:

’. Do Not Enjoy
No Experience Enjoy Teach}ng Teaching At

e At This Level . At This Level This Level
a. Grade 8 . 9 .. 5 4 3 2 R
b. Grade 9 . ) 9 5 4 -3 2 1
c. Grade 10 9 5 4 3 2 1
d, Grade N  ° 9 5 - 3 2 1
e. Grade 12 o9 , 5 4 3 2 1

*

. . ‘
PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ﬁCCORDING T0
HOW IMPORTANT YOU FEEL IT IS FOR A STUDENT'S SUCCESS IN SCHOO

[ e

* Very " Not
. a Important Important
a. Business Education 5 4 3 2 ]
+b. English : s 4 3 2
c. Fine Arts: ‘ 5 4 3 2
_ d. Mathematics, 5 4 3 2 1
“e. Music 5. 44 3 2. 1°
f. Physical EMucation - . <. 5 4 3 - 2 1. -
g. Reading . ‘5 4 3T, 2 1
h. Science ' "5 4 T 2«
1. social Studies Y5 4 3 2 ]
i ,Voce;tional““gc)iucation 5 4 3 1
“:\ . 3 | Lo
PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ACCORDING TO
HOW }MPORTANT _Y__QFEEI. IT 1S FOR TWBDULT LIf:'E: * T
, L . Very " Not
w A Impartant Important
a. Business Education , ® 5" _‘4 .3 2: 1
b., Eng'lish ‘ 5 4. 3 - 2 1
c. Fine Arts . . s 4 3 2 1
d. Mathematics ) 5 4. 3 2 1
e. Music ' 5 4 3 2 1
£. Physical Education 5 4 3 2 1 »
. - ’—___—’_/ *
g. Reading 5 4 3 -2 T
h. Science 5 4§ -« 3 2 1,
i, Social Studies o 5 4 3° 2 -] ‘
j. Vocational Education // -5 4 3 ‘2 .1 ‘
» . . . <
-
v ’ .
- ’ h 3
155 |
2

A

(28)
(29)

 (30)

(31)
(32)

(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(1)
(42)

(43)

(44)
(45)
(46)
(47)
(48)
(a9)
(s0)
(51)

(52)

"
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***************************GRADE '|2 TEACHERS Go To ITEM 'I5**************************,
ITEM 14 HAS TWO PARTS. PLEASE RESPOND TO THE ONE PART THAT IS CONCERNED WITH THE GRADE/
YEAR LEVEL YOU MARKED ON THE COVER PAGE.: (14A IS FOR GRADE 8 TEACHERS AND-14B 1S FOR ‘Z
GRADE\'IO TEACHERS) - N
14 A. IN THE LIST BELOW ARE SOME OF JHE LEARNING OUTCOMES ONE MIGHT EXPECT OF A GRADE
8 MATHEMATICS PROGRAM. USING THE SCALE PROVIDED, PLEASE MARK THE ITEMS
’ ACCORDING TO THE IMPORTANCE YOU GIVE EACH.
, - THE TOTAL GRADE 8 MATHEMATICS PROGRAM SHOULD PREPARE EACH STUDENT SO THAT ’
HE/SHE IS ABLE TO: \
Very Not
' almpor;tant . - Important
&
a. Use set notation ) . 5 3 2 T (53)
b. State the value represented by each digit ina
multi-digit decimal numeral 5 3 2 1 (54)
c. MWrite decimal numerals in expanded form using .
powers of ten in exponent form . " 5 , 1 (55)
d. Write decimal numerals .in scientific notation 5 2- 1 (56)
e.. Perform the four basic operations with whole '
- numbers, common fractionsy and decimal fractions 5 2 1 (57)
f. Perform the four basic operations with integgrs 5 2 1! (58)
g. Round a decimal numera1 to a specified place value § 2- 1 (59)
. “h. \fr'l‘te a whole number as a product of its pr1me : |
ctors 5 3 2 1 (60)
i. Ca1cu‘1ate the GCF of two or more numbers 5 3 2 1 (61)
j. Calculate the LCM of two or more numbers 2 4 (62)
k. Write a decimal numeral, fraction numberal fnd
percent numeral for any number given in one‘of “
the three forms 5 3 2 1 (63)
’ 1. Use a table to find the approximate square . ’ o g
root of a number | 5 3 2 1 (64)
. Perform, in conventional order, ‘a ca]cu1at1on - *
. invdlving a series of operations 2 -1 (65)
7 n. Solve simple open sentences ) . 2 1 (66.)
o. Use a compass and straight edge to bisect an
¢ angle and bisect a line segment ° , 5 3 2 (67)
b . Use a compass and straight-edge’ #to0 construct -
a perpend1cu1ar to line from a point not on the
‘ line and parallel to a line through a given point 5 3 2 ) (68)
q. Use the Pythagorean  theorem to calculate any =~ )
side a right triangle 1- (69)
r. Translate verbal problems into open’ sentenfes ] (70)
s. Construct a flow chart to fit a verbal’
description 5 3 2 1 (7)
t. Test the appropr1ateness of an answer to a .
problem 5 3 2 1 (72)
u. Draw. or intErpret scale drawings - - 5 3 2 1 . (73)
v. So1ve prob1ems involving percent 5 3 1 (74)
w. Calculate perimeters and areas of circles, - :’
rectangles and triangles 5 3 2.1 " ¥1(75)

-
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10 MATHEMATICS PROGRAM.
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IN THE LIST'BELOW ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR A GRADE
PLEASE MARK THE ITEMS ACCORDING TO THE IMPORTANCE YOU

GIVE EACH:
THE TOTAL ggADE 10 MATHEMATICS PRO$RAM SHOULD PREPARE THE STUDENT SO THAT
HE/SHE IS LE TO:
- Very
Important

. Ay

. 'Perform the four basic operations with whole
numbers, common fractions, decimal fractions
Perform the four basic operations with integers

c.' Write a decimal numeral, fraction numeral, an&
Aercent nlmeral far any number given in one of
the three forms

Distinguish between rational and jrrational
numbers by their decimal forms

Calculate products and quotients using ¢
scientific notation

Use the axioms: of the real numbers

,
Use the laws ‘of exponents in simplifying
expressions with integral expone

Add and mu]tlp]y polynomials
Divide a given polynomial by
Write the square of any binomial as a trinomial

chtzp/ﬁ'huadratic trinomial
Soly sjstems of linear equations )
Spive word problems algebraigcally

Given an equation .in two varjables, graph the _
equation in the coordinate plane

alcylate on 51ge of a right-angled triangle.
given the other wo sides .

Determine whether two triangles are simi]ar

Specify the sine, cosine,” apd tangent of an
acute angle as the ratio of two sides of a rlght
triangle . s

\ﬁalculateétbe resultant vector for two given
vettors by & scale diagram .

Solve problems involving simple intgrest

'Explain the meaning of compound interest
Explain the t;ature of-annuities ‘
Calculate the true rate of inte;ést in ins Fent

payments when given the formula
P

. Use elementary BASIC as a programming language
to write, execute, and dgbug simple programs '
' i

(linear) binomial ,

s

-t wd wed wd med  aud  —d
P

—

(76) .

(77)

(78)
(79)

(80)
(81)

(82)

1(83)

(84)
(85)
(86)
(87)
(88)

(89)

a0

(91)

(92)

(93)

1(94)

(95)
(96)

(97)

(98)




IN THE LIST BELOW ARE SOME OF THE LEARNING OUTCOMES FOR THE ELEMENTARY SCHOOL
MATHEMATICS PROGRAM ONE MIGHT WANT A STUDENT ENTERING GRADE 8 TO HAVE.
ALL TEACHERS: PLEASE MARK THE ITEMS ACCORDING TO THE IMPORTANCE YOU GIVE EACH

THE TOTAL ELEMENTARY SCHOOL MATHEMATICS PROGRAM SHOULD PREPARE THE STUDENT SO
THAT HE/SHE IS ABLE TO:
b Important, but )
Fssential not Essential Optional

-~

a.” State the vafue represented by e¢aCh digit\

n a multi-digit decimal numeral 2 R
b. Hrite a decimal numeral in expanded form ’ :
using,pbwerf}f 10 in exponent formm/ 3 T2 . 1
¢ Perform in the correct order, a C¥lcdTation )
involving more than one of the four basic - :
operations , .3 . 2 o1
d. Perform the operations of addition, sub- . ,
traction, multiplication and division with ' “
“ whole numbers, common fractwns, and decimal ’
ractions . 3 2 1
e. te a whole number as a product of 1ts -, .
prime factors 3 2 1
f. Calculate the greatest comron factor (GCF) )
. of two or more whole numbers . 3 2 1.
g. Calculate the least common multiple (LCM) of . v
two or more whole numbers ~ . 3 2 1
h. Write sets of equivalent fractions 3 2 1

i. Write' a decimal numeral for a fractwn
numera'l or vice versa . 3 . "2 ; 1

J. MWrite.a-percent numeral for a fraction

numeral or a decimal numeral .3 1
k. SoTv‘e s1i’np1e open sentences 3 2 . -1
1. Use a compass an@ &tra1ght edge to copy - ‘
an angle . 3 - 2 Lo 1
m. *Use @ compass “and straight- edge to bisect
3K
an angle ' T e 3. 2 1
n. Identify'from a diagram, or draw,a diagram .
* illustrating acute, right and obtuse- angles 3 2 "
o, Use instru,nerfts to measure length, area, . . .
volume, capacity, mass, and temperature : ’
in metrit units - 3 2 1 ,
,p- Translate word problems-into open sentences 3 2o 1
q. Construct a flow chart to f1t a verbal ’
desgription 3 2 1
r. Test the appropnateness of an answer to | r‘/
Za problem 3 ]
“s. Draw or interpret scale diagrams 3 1
t. Solve problems involving percent 3 1

u. Calculate perimeters of rectangles and

N triangle-s._.,( 3 2 1
A R )

163

(99)

(100)

(101)

(102) -

(103)

(104)

(105)
(106)

(107)"

(108Y
(109)

(110)
(1)
(112)
2113)‘
(14) -
(115)

(116)
(m7)
(118)

(119)
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16. ALL"TEACHERS: PLEASE CATEGORIZE EACH OF THE FOLLOWING LEARNING OUTCOMES -

ACCORDING TO THE IMPORTANCE YOU ATTACH TO EACH.

UPON GRADUATION FROM.SECONDARY SCHOOL, EVERY STUDENT SHOULD BE ABLE T0:

.Important, but ,
Essential not Essential Optional

.

X e
a. Accurately perform the four basic A
operations with whole numbers 3. 2 1
*b. Accurately perform the four basic *
operations with common fractions® 3 . 2 1
c. Accurately perform the four basic o,
. operations with decimal fractions 3 2 1 .
d. Use the 'basic' formulas Yor area .
and volume 3 2. 1 ~
e. Use the Pythagorean theorem 3 2 1.
f. Solve linear equations 3 2 N -
<
g. Solve quadratic equations - TN 2 . 1
h. Use the metric units of measurement. =~ 3 .2 1
j. , Evaluate a given algebraic expression 3 2 1
j. Recognize and name geometric figures 3 2 1 —
k. Apply mathematical knowledge .
t¥ physical world situations 3 2 |
1. Apply mathematical knowledge b -

to consumer related situations 3 2 . 1

2
3

17. DO YOY FEEL STUDENTS SHOULD BE REQUIRED TO TAKE A MATHEMATICS COURSE :

. (ACADEMIC OR NON-ACADEMIC) IN: YES N o+
a. Grade 8 ----- RS EERE PR L 2 .
b, Grade 9 —-eemceccmmeemeecceeacaean- 1 2
c. Grade 1Q ===-====-==memeemeeeeeeeeeoo e ! |\ 2 W
d. Grade 11 -~-e--- pessssesssssecceecceooooo- 1 ‘ z -
e. . Grade 12 smemeemeemecceeecsncaeaaae s 1 2
[ « 4

1(120)

(121)°
(122)

(123)

(1281 )(125

(2)
(3)
@ - .
(5) '

(6) -

(7)

(1) .

a



18.

-

= » 3 »
- 9
. . e 2
‘ . . . \ s .
. PART 111 Lo
' CLASSROOM ORGANIZATION - .
4 - ‘ .

- - ¢ g - .
ON THE AVERAGE, HOW MANY STUDENTSADO YOU CURRENTLY HAVE IN THE MATHEMATICS <.
CLASS(ES) AT THE GRADE/YEAR LEVEL SPECIFIED EARLIER? ’

B

L1

[

JACN ~

19. ON THE AVERAGE, HOW MUCH TIME DO YOU SPEND EACH ‘DAY TEACHING MATHEMATICS?

20.

-

21.

22. ON THE AVERAGE, ON HOW MANY

o
(-4

ON THE AVERAGE, HOW MUCH TIME DO YOU-SPEND EACH DAY TEACHING NON- -
MATHEMATICS COURSES? P -

-

-~

<

N ’

ON THE "AVERAGE, HOW MUCH TIME DO’ voul PEND EACH D¥ ON MATHEMATICS LE:SSON

PREPARATION?

-

»

One

* ASSIGNMENTS?

At

SITUATION? »

JRRIIPOEpIIpEEe PR PR AL S itntatuhebetntdude bbbt

JREsspppsepepesest PR PR L L R S fuiakntalobaiabainbebniubaie

“

- - - = - > e e T O P 0 O D

------------------------------------------

N ' b
DAYS A MEEK D(}\YOU TEACH. MATHEMATICS?
4

|

S

N
wn B W N

. ON THE AVERAGE, HOW RMUCH TIME DO YOU: SPEND EACH DAY GRADING MATHEMATI(_?S

nnmen—

LT winutes

2 ’ d

-~ N
e

s

- - > - - - - T - - - -

-t et ) d

4

|

. . (MULTIPLF-RESPONSE ITEW) WHICH OF THE FOLLOWING DESCRIBE(S) YOUR TEACHING .

J

)

c Y
k15-17}
5

[(18-20)" -

I

. ?21-23)

(24)

(25-27) .

- | (28)

(29)

’




o 7 - IR
PR
\ 9 VT
" 166 o "I - Ve
| .. - .
25. (MULTIPLE RESPONSE/_ITEM) .WHICH OF THE FOLLOWING DESCRIBE(S) THE WAY \
" - . IN WH!CH NOUR STUDENTS ARE OR@IZED FOR MATHEMATICS INSIRUCHQ&
v . ) 2 . ‘
Ability groups ------c=ccecomccemccmacannn. Wemmemerena -—- 1 - 1(32)
B B Individualized instruction -------- “mmm e eeeeee 1 ‘533)
Partially 4ndividualized instruction ~----ccccecamccamnna.- 1 i a\34)
Total class instruction =-----=a-c-- /-‘? --------------- - 1 (35)
~ Other (please specify) ---=cmecmmmecicmcouna- ;';,L---; 1 "h (56)
/ . ‘( ° - : : : "\\
y - . 3
26. GENERALLY SPEAKI?, HOW F_REQUENTLY vQURING THE MATHEMATICS INSTRUCTION \
TIME DO YOUR STUBENTS ENGAGE IN EACH'OF THE FOLLOWING ACTIVITIES? N ’
< - ) Very .
Frequently Frequgntly * Sometimes Rarely Never
a. Oral work .- 5 4 ¥ ' 2 1 (37)
b. In'divigiua] work . 5 4 3 2 L (38)
. ‘c. Small group work K _ 5 4 < R . (39)
) d. Solving textbook ex- S ’
- ercises .. 5 4 3 2 1 (40).«
. - e.* Working on creative , ’ o

: mathematics projects 5 . 4 x 3, 2 __ 1 . (41)

_» f. Teacher explanation/ . ) .
4 ‘demonstration 5 4 3 '2 Y (42)

9. MWorking at activity .- . *° . ' :
.centres . 5§ ) 4 3 2 1 (43)
‘ * h. Drill on arjthmetit - c ’
- - - computat fon . 'S 4 3 . 2 1 (44)
. . . . ) - - » °
’ , . 4
] \ | PART 1V -
. 8 classrodh INSTRUCTION ;
~ R . “
. , . ’ B - :
27. PLEASE RANK THE FOLLOWING FIVE-CONTENT AREAS OF MATHEMATICS WITH_RESPECT
° TO THE AMOUNT OF TIME YOU SPEND ON EACH IN YOUR MATHEMATICS €LASS DURING
THE SCHOOL YEAR: — .. .
: > a ~
C. _ . 3 © . Most-Time™,.' ‘Least Time
» - T, » * « Spent Spent’ -

. % © 2. Drill on arithmeti¢ computation o0 "5 4 3 .2 15 ( (45)
. b. Problem solving and apptications ~ 5 4 3 2 1 (46)
o S s e . s )

Tt Geometry . , 5 4 3 2 1 . | (an) -
“d. Metric measuremengv 5. 4 3 2 1 (48)
b4 e. _Algebraic concepts .. T 5 4 3 2 1 (49)
g - - - ° PR ’ b
28. WMICH OF THE FOLLOWING BEST DESCRIBES YOUR USE OF UNITS OF MEASUREMENT IN
YOUR CLASSES? e .
e - . . -
. Use metric unjts only ---m-coemommmoc e 2}
o - Use both metric and British unifh {- ------ e ——eend N---- / 2 - K
Use British units'gnly R L L T :-------__-__-__/ 3 (50)
161 .
b [} A , . @ »
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29 A. PLEASE RATE THE FOLLOWING RESOURCES WITH RESPECT TO THEIR USEFULNESS :
* IN YOR PLANNING OF DAY-TO-DAY LESSONS OR UNITS IN MA$REMATICS:

v . Very Not
. Useful Useful
s a. Last'year's 'preparation ' 5 . 4 3 2 "1
b. B.C. Mathgpa}iesfturriculum Guide 5 4 3 2 1
c. B.C.T.F. Lesson Aids 5 - 4 32
d. The provincially adopted textbooks.for . . i
the students 5 4 "3 2 1
‘ e. The teachers' guidebook accompanying
. the provincially adqpt@d tex.tbooks 5 4 3 2 1
f. Mathematics books which are not
* . provincially adopted 5 /4 3 2 1
qg. .Mathematics books which are not ’
textbooks 4 3 2 1,
v h. ldeas~from in-service progranis -5 4 - 2 1
j. Ideas from universjtgcourses 4 "2 1
j. Materials from your district Resource N
. CLentre L 5 4 3 > 2 1
k. Professional journals; e.®
The B.C. Teacher, The Mathematics
Teacher, Vector, etc. - 5 4 ° 3 2 1
1. School district mathematics specialists 5 4 3 2 -l
m. District supervisors ° 5 4 3 2 1
= n. Locally developed curriculum guides 5 4 3 27 1

0.

"Material obtained through hrowsing in

| (52)

teacher stores or other commercial

°

establishments

g

-t

29 B.. PLEASE LIST BELOW ANY OTHER RESOURCES YOU FIND USEFUL IN YOUR LESSON .°

PLARNING:

—~—

s

“

Vd

’

EACH™OF THE FOLLOWING IMN YOUR MATHEMATICS CLASS:

PLEASE CIRCLE THE RUMBER HHfjH BEST INDICATES THE FREQUENCY WITH WHICH YOU USE \

» Frequently Infrequently Not At All
" Media ~_ . .
a. Television ( ¢ 3 2 1
-b. Films 3 2 1
* e¢. Filmstrips (or loops) 3 2 1
’ d» Overhead projector - 3 2 1
e., Opaque projector 3 2 1
f. Chalk board - 3 2 W
- hd 13
- ‘ﬁ‘ ’
. !
. ’-—'/\‘ - - \
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{(51)

(53)
(54)
~(55)
(56)

(57)
(58)
(59)

(60)

(61)
(62)
(63)
(64)

(65)

(66)
(67)
(68).
(69)
{70)
(n)
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. } /
) 68 : L, )
< - .
30. Materials i Frequently Infrequently Not:At A1l
g. Hand-held caii;:u'lators 3 -2 1
h,, Commercially ;)repared handouts 3 2 1
i. Teacher-prepared handouts ! 3 2 1
J. Teacher- prepared games 3 2 - 1
K. Teacher-prepared work cards 3 2 ™~ 1
1. Metric equ'lpment . 3 2 1
‘ m. Computer . . ,',43" \ 2 1 .
n." Slide rules . : -3 2 1 .
0. .Other (please specify)
N .
~ Methods v P
! p. Learning centres 3 2 1
g. Individualized-instruction 3 .2 1
b r. Llaboratories ~ .. 3 2 1
N s. Total class instruction 3 . 2 1
"t. Team teaching 03 "2 -
u. Computer aided instruction 3 . -2 1
’ » ,

THE FOLLOWING STATEMENTS REPRESENKA NUMBER OF ‘FACTORS PURPORTED TO AFFECT
MATHEMATICS INSTRUCTION. PLEASE RATE EACH FACTOR WITH THE- PRIORITY YOU WOULD

]

GIVE IT BASED ON THE EFFECT IT HAS ON THE SUCCESS OF YOUR MATHEMATICS PROGRAM.

High Low

. - Priority ‘Priority
a. Reduction of class size 5 4 3 2 1
b. Greater release time for lesson preparation 5 4 3 2 1
v c. More clerical assistance 5 4 3 2 1
t d. Better library services * 5- 4 3 2 1
. e. Reduction of total pupil load 5 4 3 2 1
f. Improvemert of physical facilities’ 5. 4 3 2 1
_' - g. Textbooks more suited to instructjonal needs —5 4 3 2 1
" h. Increasing time allotment for-mathematics 5 4 3., 2 1
1. More effective teacher education pre-service '
programs ’ ) (/‘ 5 4 3 2 1>
- & J. More-effective in-service and professional | .
« deve«]opment . 5 ? .3 2 1=
k. More release time for in-service and pro- T ) ,
fessional development 5 4 3 2 1
. 1. Curriculum guides that offer more assistance N
in the instructional process 5 4 3 2 1
m. Curriculum guides that outline content ’(n
specific terms - 5 4 3 2 1
- n. More Learning Assistan@es 5 4 1
\ 8o. More mathematics manipulative materials for . :
. individual classrooms -~ 5 4 3 2 1
p. Ability grouping of students for classes 5 4 3 1]

.

(72)
£(73)
{74)
(75)
(76)
(77)
(78)
(79)

(80)
(81)
(82)

83)
(84)
(85)




32.

33.

‘3.

35.

(MULTIPLE RESPONSE ITEM)

USED" IN. YOUR SCHOOL .FOR INSTRUCTIONAL- PURPOSES?

- \
(MULTIPLE RESPONSE ITEM) IN WHICH OF THE FOLLONING WAYS DO YOQ\\RKE USE . I
OF THE COMPUTER IN YOUR MATHEM

A compater is NOT used in the school (Go to Item 34)----- -

A computer is used by a comButer club or otder extra-
cirricular organization ----====ee=-q-mecmmommmmmaomaoe -

s
A computer is used in some mathematics classes -----------
A computer is used in some non- -mathematics classes% -------
A compute; is used in a computer sc1ence course ==----- e

Other (please spec1 f% -------------------- 5‘: sommmmemmee

ICS CLASS?

IN WHICH OF THE FOLLOWING WAYS IS A COMPUTER .~

-

Students do nq§‘;se-u*somputer “in my mathematics class -- [:::] ]

Students take a computer programming unit in my

mathematics course -------------==-s===m-onno- S 1
Students 'run' pre-written programs --é------------- O 1
Students \use the computer to Solve problems that are

part of my mathemat1cs COUrSE -mmmmmemmmem——e—ccccc————— 1
Students do prOJechs using the compg£g§'-----:>>o -------- 1
Other (please specify) =-e=-=mm=mmmesStcanccmumsannn- X--- 1o

. - ®
' . . D
‘DOZIOU USE A HAND-HELD CALCYLATOR N YOUR‘QEN WORK?
. /\
Yes§ ~-c-emmemco-memmemsacmaneeoo- e e CE L LD DL LI 1
No ==m-eeee- it ememmmemeeemes -~ 2

(MULTIPLE RESPONSE ITEM) AT WHICH OF THE FOLLOWING LEVELS DO YOU FEEL
STUDENTS SHOULD BE ALLOWED TO USE HAND-HELD CALCULATORS IN THEIR
MATHEMA TICS CLASSES?

At ro level {Go to Item 38) ---m-mmm=mcememmcmmmcooamnnn
PPiMary =-e---==s-os-mmcozmmmmmmacmeenoos e ceen
Intermediate -B----nnmmmcnn- S — -

>

3

Junior Secondary ----- B G
Senior Secopdary --------=m-c==e-acooo- B et L LEE T e

— o o —

(102)

/(103)
(108) -
{105).
(106)
(107)

(108)

’ (509)

(mo)

(1)
(me2)
‘(113)
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36.  (MuL

PR}

TIPLE RESPONSE ITEM) IN WHICH OF “THE FOLLO

ALLOWED TO USE HAND-HELD CALCULATORS IN YOUR MAT

WING WAYS ARE STUDENTS

TICS CLASS?

s
» .
Students do not use hind-held caTculators in my
mathematics class ----=w-- e S L L T T R NE R 1
Unrestrficted use ====s-mmmemccomcom e a e eeeen 1
i To check Work ====-coaeeuuoee- e T DT P c————— 1.
+ v, To shorten computation time and effort in class work ---- 1
: To shorten computation timé and effort on tests --------- 1
To shorten computation time and effort on non-test
aSSTgNMeNts =o-cmmm oo oo e e [:::]]'
To shorten computation time and effort so that more
concepts may be covered =----memmmmmmmmcaea el [:::]1 N
To shorten computation time and effort so that a concept 30
may be covered in more depth =-==eeeeecmmoacooacmoaa oo 1,
To drill on computation factSee===--mqmmmecaccmmammoaoao 17
To of fer enrichment Problems ~--eecemomccme e ]
Other (please Specify) --=mmmmmmmceeomomcccommaaaoee 1

.

37.  (MULTIPLE" RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS DO You. HAKE
USE OF HAND-HELD CALCULATORS IN YOUR MATHEMATICS . CLASS’

To do the computation so the concept can be emphasized--- [:::]1
To do the computation so many more examples of a

concept may be ShOWN -e--cemmcmme e el ) .
To show students how to use hand-held calculators ------
' Other (please specify) ---=---e-eceaem-e RV S

—_— _

»

I

)

38_A. PLEASE MARK THE FOLLOWING EVALUATION TECHNIQUES ‘ACCORDING TO THE IM-

1
L (
'||

.

PORTANCE OF EACH IN YOUR MATHEMATICS PROGRAM:

g

Very

Important
Standardized mathematics tests
b. Teacher-prepared tests /5/‘/’ 4

. Tests prepared at the school district * /
level 4

d. Tests prepared for use throughout your -
school - ,

5
Performance on assignments - ‘ ‘5
Teacher observations of students' work )
Teacher<prepared checklists 5
Commercjally prepared iniez}&ries 5

T O ~h o
« e« e

s

.8

2

o

Not
Important

38 B. PLEASE LIST BELOW ANY'OTHER EVALUATION TECHNIQUES YOU FEEL ARE IMPORTANT:

.

165,

el
\

7]

(120)
(121)
(122)
(123)

(124)
(125)

M
(2)

(3)
(4)
+5)

(6)

(12)

(14)
(15)
(16)
(17)
(18)

(m -

[(13)

ot




39. 00L WHTCH QFFCRS

IS THERE A LEARNING ASSISTANCE CENTRE IN YOUR S
ASSISTANCE IN, MATHEMATICS’

Yes -e=v-- Ceeeecmemeecc e e e Mt 1
. MO e 2
- - N / , E 1
40. IS THERE”A RESOURCE PERSON FOR MATHEMATICS AVAILABLE TO YOU AT THE:
a. District.-level? ‘ Yes —--wu- e LT EE 1
. - WO memmmme e m e 2
b. School Tevel? Yes —ommcmmenma- S — !
< , . NO ~sm=mmmccccmcmcecccascccmcmam————— 12

-
- ~ .

) 41. DOES YOUR SCHOOL H‘\VE A MATHEMATICS PROGRAM DESIGNED BY THE TEACHERS IN
. *  YOUR SCHOOL AS A BASLS FOR MATHEMATICS INSTRUCTION?

)

»

N ) .
Yes ==--ommommmeomemeemeeeee RGO EE=ERR SR
No ==ccvecccomenea R e L LTS 2
A

42. ON THE AVERAGE, ABOUT HOW MUCH OUT-OF-CLASS TIME DO YOu FEEL YOUR STUDENTS’
SHPULD SPEND oN YOUR MATHEMATICS ASSIGNMENTS? v ® :

. None at all —--°~r-T-.----ﬁ--------'-.'---\--z--------'------"-- 1

.~ . Less than 30 minutes per day ------<--------- gmmmm——————— - 2
-t 30 - 60 minutes per day ---smsecme-cnqmceaao-. m==crresece—a- . kB

More than an hour per day ==~-===c-mceccecooamonaees . ) 4

1 . .

PART V
. - . USE OF TEXTBOOK =«

43. DO YOU USE AT LEAST ONE} MATHEMATICS TEX‘fBOQK IN YOUR MATHEMATICS CLASS?

There should be no tmescribed mathematics textby)’ok serie/ 3

MC ' . I don' 't know EREPA ettt } i et

166 cot T

M -
.
4 ° N . . ! .
. ’ - ’ * "
. . . )
.

v

: = . Yes (Go to the final statement on the last page) -------- .-
. . ) NO -==w- D T T T &--:--_-‘___-___------------/ ----- 7»2
44, WHICH ONE OF THE FOLLO,WING BEST DESCRIBES TOUR USE- (OF TEXTBOOKS: .
I use one basic ¥extbook in my rnathematics .class —----‘-:--- D'T
o I use multiple textbooks in my mathematics class,” . .
Jo but one is predominantly in use It e D 2
I use fairly even dist\mbutwn of two Or more" textbooks :
-, "in my mathematics’ slass/ ---------------- L. T LT E] 3
45. WHICH OF THE FOLLOWING STATEMENTS BEST DESCRIBES HHAT YOU WOULD ,
, - PREFER FOR TEXTBOOK PRESCRIPTION . ’, T
Thene should .be- bne prescribed mathematics textbook - S
series ---eeo-emms P LSS SR 2 F-oemrecoe- - D 1
v ' There should be several recommended mathemahcs textbook "
" @series to allow the teacher to ghoose freely ‘=e-e---e-ol ¢

»

“(21)

(19)

(20) .

'. N /
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46. THERE SHOULD BE AN OUTLINE OF THE MINIMUM LEARNING OUTCOMES AT EACH
LEVEL OR GRADE, TO GUIDE THE TEACHER IN THE SELECTION OF MATHEMATICS
TEXT_BOOKS, MATERIALS AND -ACTIVITIES. 4
AGrEe ==m=mmmmmmesmmmmmemomemmmeeeamesomemmmes—eenooees 1
-Disagree ===-e=--m-se-memcommoomaaaaan et L 2
b b DN AL e e e e e e e e e e e o . Ll
I don't know ------ 77 3 ' (27)
— -
ITEM 47 -HAS THREE PARTS. PLEASE RESPOND TO THE ONE PART THAT IS CONCERNED WITH -
THE GRADE LE‘VEL YOU MARKED ON THE COVER PAGE. ¢ . .
47 A is for GRADE 8 TEACHERS ' ° .
47 B is for GRADE 10 TEACHERS | .
" 47 C s for GRADE.12 TEACHERS Y
- L4 .
47 A ,(MULTIPL'E RESPONSE ITEMS) GRADE 8 TEACHERS: WHICH TEXTBOOK(S) "no YOU‘ USE IN
* ™" YOUR MATHEMATICS CLASS(ES)? | S, .
“ A - ” ) ’ - Q&
~ 1. School Mathematics Il =-e--mmmmmmmmmmmemea-iemsemmocmamnm—-= T (28)
| 2. Mathematics I1 ce---- B U — I (29) .
o 3. Essentials of Mathemdtics I1 -----mnnlnmemmnnns SRR B (30¥
= 4. Fundamental Concepts of Elementary Mathematics ----<----==-- 1 (31) o
. 5. Other-(please speCify) -=---=-=--mm-mammmmemo—a-- S ] " |(32) |
' ~ - -_‘- . L . )
> . A7 B® (MULTIPLE RESPONSE ITEMS) GRADE 10 TEACHERS: WHICH TEXTBOOK(S) DO YOU USE .
: v L. IN YOUR MATHEMATICS CLASS{ES)? 3
) N A : ' ‘ .
A "'6.: Mathematics for a Modern World, Bodk 2 -------- R e 1 (33) -
- jv 74 Geometly M-memmmomomsdemoanoes Semmenane r—————— I ey
' S ~ 8. ..l{athemz}gics‘: A Modern.:Apbrloagh‘ -'---_----------'-------------;’ 1 1(35) i >
L7 e, Troub]e:§hoo'€5{fg Mafhemat«;gs N S / 1 + 1{36)
- 10. 'Essent’ia;s of Mathematics 3 ----- B e e EE L 1 (37)
N, 1. ModerpyAlgebra, Book I.: Modules 4, 5, 6 oo i . " 1(38) - .
) A \ P 2 o
.+ 12, Mathematical RyBsuits Two --z-<-s=-=-----c=ommoomos pmmmm———- 1 ()
. ’ #13. BusTness.and Cohdumer Mathematics =------qr=s-nnunmamn 2ie2am 2 . (40) =
T~ IQ‘.' Career M%thematics‘, Industry and Trade ---==r=-==dammmdgmc=n }": - (4'1);
L . ‘1?.“_ Oth.er\"(pfease specify) '-,-—‘----,----'--‘---‘-,-‘-\,- ----- eppmmm——————— 1 - * (43) ' .
S T _ - P M - : : - -
- ? £ '(‘. ‘ - ‘ -, ’ ) .




47 C. (MULTIPLE RESPOHSE ITEMS)
IN YOUR MATHEMATICS CLASS(ES)?

48,

49,

51.

" 16.
17.
18.
19.
20.
21.

GRADE 12 TEACHERS:

Modern Algebra and Trigonometry, Book 2
Introduction to Calculus ==-=m==m===cemmcmcmememmoaa-- N —

WHICH TEXTBOOK(S) DO YOU USE

Mathematics for a Modern World ma2
Using Advanced Algebra
Pre-Calculus Mathematics

-—r b e wd e

Other (please specify) -=---=-=-eccemmcmamamamcmaaocanonn- %L .

LY

GE?ERALLY SPEAKING, HOW SATISFACTORY IS/ARE THE TEXTBOOK(S) YOU ARE
USING?

Satisfactory -----=--=--u- 1----~---------------------Q---4=- 1
Not Satisfactory S, A SRS 2,

Cannot Say

>~

GENERALLY SPEAKIﬂG /ABOUT HOW MuCH OF THE-TEXTUAL MATERIAL ~-- APART FROM)

THE EXERCISES -- DO YOUR STUDENTS ACTUALLY ﬂEAD?

Less than 1 page out of every § ---i-===------coomon-comcoos 1
1 - 2 pages out of every 5 ------—------«---\ --------------- 2.
3 -4 pages out of every § are-=--=-oge=o-=-- moemmemmmmeenaas 3
5 pages out of every § wmmmmm—cmmmeme—meamecacaoos e ;-J"

. ‘(MULTIPLE RESPONSE ITEM) NHICH OF THE FOLLOWING DESCRIBE(S) HOW YOU USE

A TEXTBOOK IN YOUR MATHEMATIGB‘CLASS7

To develop 2 new concept R e e L L -}-1---7----1r- 1
To review concepis developéd in class --=-----===---= ——aomame h
To provide exerc1ses for drill and practice ----------------- 1
Other (please SPECify) ——vmmmmmmmmmeme o Ceemeemamaomm e 1.

WHICH ONE OF THE FOLLOVING BEST DESCRIBES THE KIND OF TEXTBOOK YOU PREFER?
A TEXTBOOK WITH: : P

e Y > c v

+ Great emphasis on skills/drill
Greater emphasis on skills/drill than concepts/principlesl--

- Equal emphasis on skills/drill and conﬁepts/principles -
Greater emphasis on concepts}principles than skills/drill --
Great emphasis on concepts/principles

-----------------------------

0
. -t

DS W N =

e |
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(44)
(45)
(46)
(47)
(48)

(49)

(50)

(51)
(s52) -

| (53)
1 (54)

(55) ‘
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3

52 A. PLEASE RATE THE FOLLONIHG ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR
A TEXTBOOK TO DO EACH.

‘ 5

52 B. PLEASE LIST BELOW ANYTHING ELSE YOU THINK A TEXTBOOK SHOULD DO:

. -

- 83 A.. PLEASE RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR

THE TEACHERS"™ EDTTIN OF A MATHEMATICS TEXTBOOK TO PROVIDE EACH..

53 B. PLEASE LIST BELOW ANYTHING ELSE YOU FEEL A TEACHERS' EDITION OF A, =~ -
! MATHEMATICS TEXTBOOK SHOULD PROVIDE.

v

.
I's

<

[

c ¥ Very - Not

. ; Important *, Important

* A TEXTBOOK SHOULD ... HN ‘ .
w.. 2. Develop concepts . 5 4 .3 2 1
b. Reinforce skills 5 4 32 1
¢y Provide drill and practice 5 4 3 2 1
Ei d. Provide eprichment materfals "5 .4 3 2z

e. Motivate the student - 5 4 3 2 1 .

f. ' Provide remedial material 5 4 3 2 1

. Very Not
¢ . &N . . Important . Important
THE TEACHERS' EDITION OF A MATHEMATICS ,
TEXTBOOK SHOULD PROVIDE ...
a. Lesson objectives . 5 4 3 1
b.. Suggested-discussion for lesson 5 -4 3 2 1
c.. Development &f the lesson's mathematics
content . 5 4 3 2 1 .
\ d. Exercise answers at the end of the text 5 4 3 2
Enrichment materials 5 4 3 2 "I -
f. Remediation materials 5 4 3 2 1
. g. Follow-up activities . N ‘ 5 4}‘ 37 .2 1 ,
' h. Suggested resources \ 5 4 3 2 .
i. Achievement tests > 54 3 2 -1 .
. Diaamnstic tests ‘ 5 .4 3. 2 1 ‘
" k. Suggested, teachtqg‘aids ) 5 4 3 2 1
1. Suggested time allocation for each tepic 5 T4 3 2 - T
,m. Overprinted exercise answers (printed ' : .. .
throughout the text) ~ > 4 3 2 1 .
- Q‘- ~

(56)
(57)
(58)
(59)
(60)
(61)

Y'sé)

" (64)
f(65)

"1 (66)

(67)

(70)

(72)

(74)

(63)

(68) ~
(69) .

(n)

(73)

}



&

GRADE 8 TEACHERS PLEASE RESPOND TO ITEMS 54 - 57 o

54,

55.

 56.

57.

v

- .THIS TEXTBOOK' STRESSES PROBLEM SOLVING:
) Cannot . R
. Say Too Much  About Right fToo Little *
a. School Mathematics II 9 1 2 . 3
b. Mathematics II ° 9 L 3 ,
. Essentials of Mathematics/” . )
o - 9 1 2 3

: -18 -

- [

, GRADE 10 ;gACHERS RESPOND TO ITEMS 58 - 61
- GRADE 12 TEACHERS RESPOND TO ITEMS 62 - 65

GRADE 8 TEACHERS: PLEASE MARK EACH'OF THE TEXTBOOKS LISTED BELOW WITH

" RESPECT TO THE READING LEVEL OF THE TEXTBOOK.

FOR MY CLASS, THE %FADING LEVEL IS:

i Cannot . tr :
. Say Poo High  About Right Too Low
School Mathematics II 9 1 .
Mathematics II 9 P 2-
c. Essentfals of Mathematics ) i
Ilk\ 9 L 2 3

GRADE 8 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH
RESPECT TO THE TEXTBOOK'S STRESS ON COMPUTATION.

THIS TEXTBOOK STRESSES COMPUTATION:

Cannot 1 )
Say Too Much  About Right Too Little
1Y / -
a. School Mathematics II 9 e 2, 3
b. Mathematics-II_° 9 1 2 -

. C. Essent1a'ls of Mathemahcs

IT 9 1 - 2 3

«

GRADE 8 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH
RESPECT TO THE TEXTBOOK'S STRESS ON PROBLEM SOLVING.

‘/
°

-

¢ .

GRADE 8 TEACHERS: PLEASE HARK EACH ‘0F THE TEXTBOOKS LISTED BELON WITﬁ v
RESPECT TO THE TEXTBOOK S STRESS ON ENRICHMENT.

N o THIS ‘TEXTBOOK STRESSES ENRICHMENT ‘e
. Cannot , % . -
| ay * Too.Much ut Right  Too Little
P . - w’ .
. School Mathematics Il 9 1 ‘ 2 ) N
Mathematics II 9 1 * 2 3
c. Essentials of Mathemahcs . . .
4 . 9. 1 *2 3

5
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‘| (80)

(81)
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(83)
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(85)

(86)
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58, GRADE 10 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH
RESPEQT TO THE READING LEVEL OF- THE TEXTBGOK.
\ FOR MY CLASS, THE READING LEVEL IS: *° .
y Cannot 2
Say Too High About Right Too Low
» ! - & =
-3 . . , .
- a. Mathematics for a Modern ) . )
. World ¢ ] L 2 ) 3 (87)
b. Geometry . 9 - 1 2 3 < (88)
‘¢, Mathematics: A Modern - .
Approach N 9 1 2 3 (89)
d. Troubde Shooting . )
- Mathematics Skills 9 1 2 -3 (90)
e. Essentials of Math- ! ‘ .
" ematics 3 9 1 2 3 % (91)
f. Modern Algebra, Book I- ~ ;- ) ‘ H
Modules 4 - 6 1 & 2 3 (92)
g. Mathematical Pursuits Two 9 1. i 2 3 (93)
h. Business and Consumer , f .
Mathematics .9 1 . 3 (94}
ib Career Mathematics, 1
Industry and Trade 9 1 2 3 1(95)
’v ; ' \v k33
59. GRADE 10 TEACHERS: -PLEASE MARR EAGH OF THE TEXTBOOKS LISTED BELOW WITH ’
. RESPECT TO THE TEXTBOOK'S STRESS ON-COMPUTATION. . "
’ THIS TEXTBOOK STRES\SES COMPUTATION: . '
Cannot N .
Say Too Much  About Right Too Little -
a, Mathematics for a
Modern World - ] 3 . (96)
b. Geometry 1 ; 3 (97)
c. Mathematics: A Modern ) , - '
Approach 9 1 5 2. 3 (98)
d. Trouble Shooting ' .
Mathematics ‘Skills .9 1 - 2 3 - 1(99) |
e. Essentials of Mathematics 2 .
3 9 1 2 3 (100)
* f. Modern Algebra, Book I - . '
Mod(Tes 4 - 6 1 2 ] (101)
g. Mathematics Pursuits Two 9 T2 3 (102)
h. BuSjness and Consumer ) ‘ .
. MatRematics ' 9 , 1 . 2 3 . - (1Q3)
i, - Career Mathematics, Induyétry ‘ Pt o
. and Trade. - '- 79 MR 2 3 r04)
v - i ) \
— ? . ) K
‘ - : M - - ‘ o
N P 171" :
o . & ps
’ - - ‘o 0"' AR
) . R =2y <.,
L 4 . .
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‘ 60. GRADE 10 TEACHERS: PLEASE MARK EACHOF THE TEXTBOOKS LISTED BELON NITH
s RESPECT TO THE TEXTBOOK'S STRESS ON PROBLEM SOLVING.
) THIS TEXTBOOK STRESSES PROBLEM SOLVING:
. . Cannot v % T
. - Say -Too Much out Right Too Little
\ ‘. .° . \ ' C .
a. ‘Mathematics for a T . .
* Modern World 9 1 ' (105)
- . b. Geometry . 9 1 2 . 3 (106) -
c. Mathematics™ A Modern - , '
Approach 9 1 2 3 (107)
] d. Trouble Shooting Math- '
¢ ematics Skills ¥ o9 1 .2 -3 *(108)
, e. Essentials of ) ’ o .
Mathematics 3 9 1 2 . 3 (109)*
-~ f. Modern Algebra I, : ; j
Modules 4 - 6 9 1 2 . 3 o (10)
g. Mathematical Pursuits ‘ .
- Two . 9 1 E 2 3 , ()
h. Business and Consumer ' . . .
X _ . Mathematics 9 1 2 3 (112) ,
i. Career-Mathematics, , ) - R % ,
Industry and Trade ‘g 1 2 ‘ 3 (ms)-
&
P . ) é, e e
61. GRADE 10 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WiTH
RESPECT TO THE TEXTBOOK'S STRESS OM ENRICHMENT.
\ - THIS TEXTBOOK STRESSES ENRICHMENT: . »
' Cannot ' } .
s Say »Too Much  About Right Too Little
a. Mathematics for a Modern . ) )
. . World \ 9., 1 /3 (114) .
. b. Geometry . 9 ‘1 2 (115)
, c. Mathematics: A ’ ' )
© e Modern Approach 9 1 2 . 3 % (11s)
N~— " d. Trouble Shooting Co . ) /
T ~Mathedatics Skills -~ 9 J 2 -3 Sy o
* e. Essentials of Mathematics . '
- _ .9 1 2. . -3 L) )
. , »f. Modern Algebra I, ’ T
. Modules 474 6 9 . ] 2 ¥ , (19)
. . g. Mathematical Pursuits / . .
i , - Tho \ 9 T2 e 3 ' (120)
¢ h. Business and Consumer - ~ - » ) : )
- . Mathematlcs 9 1 - 2 . 3, (121) . .
. Career Mathematjcs, . . . ' . ’ \
o Industry and Trade 9 1 2 -3 v (122)
\X g 5 : “ 1}
. \ . . . ’ ,
ER A . ) <J . - *
) o ! '
172 ‘ -~
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s 1 ’ -
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62. GRADE 12 TEACHERS:. PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH
RESPECT TO THE READING LEVEL OF THE TEXTBOOK. .

FOR MY CLASS, THE READING LEVEL IS:

Cannot ,
Say Too High  About Right Too Low &

<

\

a@. Modern Algebra and Trig-

onometry II 9 1 ° 2
b. Introduction to Calculus 9 1 2 ) 3 . El
c. HMathematics for a Modern . \ , <
- World 1112 1 - 2 3
d. Using Advanced Algebra - 9 1 7 2 3
Pre-Calculus Mathematics. 9 -1 2 3 y

£

63. GRADE 12 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH

RESPECT TO THE TEXTBOOK'S STPESS ON COMPUTATION. ‘
- ,  THE TEXTBOOK STRESSES COMPUTATION:,
. ’ Cannot  « ) -~
. ” \ Say Too Much  About Right Too Little -
<a. Modern Algebra and
© Trigonometry II - 9 1 ‘2 3
b. Introduction to Calculus 9 1 2 . 3
c. Mathgmatics for a Modern., . -~
- World 1112 9 1 3 -
d. ysing Advanced Algebra -~ 9 1 3
é. e-Calculus Mathematics 9 i ’ 3
e, : N

J

64. . GRADE TEACHERS: PLEASE MARK EACH OF }HE TEXTBOOKS LISTED BELOW WITH
RESPECT TO THE TEXTBOOK'S STRESS ON PROBLEM SOLVING.

THE TEXTBOOK ST’RESSESI FRCBLEM SOLVING: -

Cannot

. . Say Too Much About Right Too Little
v a. Modern ebr§ and

*  Trigonometyy II 1 N 3

sb. Introductiqn to Calculus 9 1 3

c. Mathematics Xor a .

Modern Horid M2 9 o ,
d.. Using Advanced Algebra ’ 1 )

e. Pre-Calculus Mathematics 9 ] 2 - 3

1123
(124)
(125)

M .,
(2
(3)

(4)
(5)
(6)

(7)
(8)

(9)
(10} ,
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65. GRADE 12 TEACHEPS:

J

- 22 -

&

Modern Al ebrg and
Trigon ry II™

‘Introduction to Galculus

Mathematics for & Modern

c.
,worldv?_]’l
Using Advanced Algebra

Pre-Calculus Mathematics

-
.
1

PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH
RESPECT TO THE TEXTBOOK'S STRESS ON ENRICHMENT.

THE TEXTBOOK STRESSES ENRICHMENT:
Cannot

Say

>

Too Much

About Right Too.Little

s o
THANK YOU VERY MUCH for cooperating by giving the time and effort necessary to

+ complete

the questionnaire.

Vd

If you wish to provide further information concerning your aims, methods,
 or problems not covered in this questionnaire, please use the space below.

-

-COMMENTS:

1y
L ot g
- \‘\.,
[ .-
4 v
.
\:i‘- )
: ¥
- #*
A &),
rd .
s
+
Al
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